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Reaching for the Moon, 


Mr Designer? 


Here’s a tip...Millions of Kaylock® nuts ago, 
a new aircraft fastener made its bow... the Kaylock 
H20, first lightweight, high tensile, all-metal, self- 


locking nut. 


Its significant improvement over then-existing fast- 
eners—lighter weight, greater strength, smaller 
envelope — won immediate acceptance by airframe 


weight engineers and designers. 


Today, with a premium on weight and space savings 
in aero-space vehicles and engines, design engineers 
depend more than ever on Kaylock nuts. So here’s 


atip... 


If you’re reaching for the moon, Mr. Designer, reach 
for your up-to-the-minute Kaylock catalogs first. 


Chances are, your “brainchild” will get there sooner. 


Fastener with a past — that’s the Kaylock H20. A favorite 

callout of design engineers for the past 3 years, the H20 
was the first high tensile, all- 
metal nut using the elliptical 
self-locking principle for which 
Kaylock nuts are famous. “Vital 
statistics” include: 


Service Temperature: 550°F 
Tensile Strength: 180,000PSI 
Material: Alloy Steel 


Ready to Help — Here are a few of the Kaylock external wrenching 
nuts built to meet rigid requirements in weight and space reduction. 


Service Temperature: 550°F 
Tensile Strength: 160,000PSI 
Material: Carbon Steel 





Service Temperature: 550°F 
Tensile Strength: 180,000PSI 
Material: Alloy Steel 


Service Temperature: 550°F 
Tensile Strength: 220,000PS! 
Material: Alloy Steel 





Service Temperature: 900°F 
Tensile Strength: 125,000PSI 
Material: A286 CRES 


Service Temperature: 1200°F 
Tensile Strength: 160,000PSI 
Material: A286 CRES 





Service Temperature: 1400°F 
— H19083 Tensile Strength: 160,000PSI 
Material: M252 CRES 


Service Temperature: 550°F 
Tensile Strength: 125,000PSI 
Material: Carbon Steel 


Service Temperature: 900°F MES / =~ a a 4 
Tensile Strength: 125,000PS1 co, CC A %.F 
Material: A286 CRES . eral £ Th Ss >» 





a 
TRADE MARK 


KAYNAR MFG. CO., INC. KAYLOCK DIVISION ¢ World's largest andq me ufacture h , all-metal, self-locking nuts. 
Home office and plant: Write Box 2001, Terminal Annex, Los Angeles 54, Cali ‘ort i 4 
Branch offices, warehouses and representatives in Wichita, Kansas; New York, N. Y.; Atlan’ ; } str ‘ / eb, Ltd., Montreal, Quebec. 





This giant early warning “watchman” is 
a prototype model — designed and built by 
Goodyear Aircraft under contract to the 
Radio Corporation of America for the 
U.S. Air Force. The project: BMEWS— 
Ballistic Missile Early Warning System. 
You get some idea of the size and capa- 
bility of the Goodyear Aircraft compo- 
nents when you consider these facts: 
—The concave tracking “dish” and rotat- 
ing components weigh more than 200,000 
pounds, yet it rotates and maneuvers with 
fluid ease and perfect balance. 

—The supporting pedestal is three stories 
high, structured for the immense load it 
must carry, yet it is one of the most accu- 
rate mechanisms of its type ever made. 


—The 140-foot-diameter radome can with- 


RADAR STRUCTURES AND RADOMES = 
PRIME CAPABILITIES OF 


wary 
watchman 


for 


storms, 
electro- 


stand gale-force winds and a 
yet it offers almost comp 
magnetic transparency and llres no 
internal framework. 

Goodyear 
iar and 
brication 


These achievements stem f 
Aircraft’s long experience 
radome design, development 
and testing. Such experience provides an 
invaluable background for tually any 
radar system assignment — from farseeing 
radar structures of unprecedented accu- 
racy to massive radomes dvanced 
architecture. 
Where can this experien solve a 
problem for you? WRITE complete 
information to: 

Goodyear Aircraft Corporation, 

Dept. 916AK, Akron 15, Ohio 


GOODZYEAR AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona 
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Search and Doppler radars 
for the B-58 Hustler’s 


navigational and bombing 


systems are produced by 


Raytheon. 


RAYTHEON COMPANY, WALTHAM, MASS. 


EXCELLENCE IN ELECTRONICS 





AVIATION CALENDAR 


Nov. 16-19—14th Annual Meeting and As- 
tronautical Exposition, American Rocket 
Society, Sheraton-Park Hotel, Washing- 
ton, D. C. 

Nov. 16-20—20th Annual Convention, 
National Aviation Trades Assn., Hotel 
Montleone, New Orleans, La. 

Nov. 17—Fall Meeting, Society of Aircraft 
Materials and Process Engineers’ Eastern 
Division, Sheraton Carlton Hotel, Wash- 
ington, D. C. 

Nov 17-18—Technical Seminar, American 
Society of Tool Engineers, Sheraton Ho- 
tel, Philadelphia, Pa. Topic: Problems of 
Machining Space Age Metals. 

Nov. 17-18—National Turbine-Powered Air 
Transportation Meeting, Institute of the 
Aeronautical Sciences, Fairmont Hotel, 
San Francisco, Calif. 

Nov. 17-19—34th Meeting, Aviation Dis- 
tributors and Manufacturers Assn., Diplo- 
mat Hotel and Country Club, Holly- 
wood, Fla. 

Nov. 17-19—1959 Northeast Electronics 
Research and Engineering Meeting, In- 
stitute of Radio Engineers, Boston Com- 
monwealth Armory, Boston, Mass. 

Nov. 18—Ninth Annual Meeting, National 
Air Taxi Conference, Hotel Monteleone, 
New Orleans, La. 

Nov. 18-20—Ninth Annual Aircraft Hy- 
draulics Conference, Park Shelton Hotel, 
Detroit, Mich. 

Nov. 19-20—Seventh Annual Aircraft and 
Missile Division Conference, American 
Society for Quality Control, Sheraton- 
Dallas Hotel, Dallas, Tex. 

Nov. 23-24—Symposium on Solid Facts 
about Solid State, Instrument Society of 
America, Ben Franklin Hotel, Philadel- 
phia, Pa. 

Nov. 30-Dec. 4—Fourth Annual Naval Air 
Weapons Meet, Operation “Top Gun,” 
Marine Corps Auxiliary Air Station, 
Yuma, Ariz. 

(Continued on page 6) 
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Five reasons why Cherry 


adn hoon © 
I 


“100” irivets’ give you 


superior fastening 


X \ 
1 \ 


1. The ‘‘700”’ rivet design produces 
sheet clamping action that is superior to 
any other blind rivet. This same clamping 
action guarantees consistent uniform head 
seating. 

2. Cherry ‘700’ rivets provide a posi- 
tive hole fill, even in oversized holes. Sim- 
plifies hole preparation problems in the 
shop and reduces hole drilling costs. 


3. Wide grip range. One rivet can be 
used for several material thicknesses, thus 
reducing stock and lowering costs. 


4. When installed, the wire-drawn por- 
tion of the stem, as shown, indicates that 
(1) a blind head has been formed, (2) the 
sheets have been clamped together, and 
(3) the rivet has expanded to fill hole. 


5. High uniform stem retention is main- 
tained within a greater hole tolerance 
range because the stem always adjusts to 
fill the hole. 

Let us demonstrate the superior fea- 
tures of the Cherry ‘‘700” rivet in your 
shop on your trouble spots. Call or write 
Townsend Company, Cherry Rivet Divi- 
sion, P. O. Box 2157-N, Santa Ana, Cal. 


*Patents issued and pending 























Wide Grip Range 





* 


mT 





Positive Inspection 





Uniform Stem Retention 





CHERRY RIVET DIVISION 
ES || 


Townsend Company 


- In Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 








CUST PART 
SERIAL NO. 


[ 
SOLID PERFORMER 
CEC’S NEW 4-380A POT PRESSURE™ ~~ PICKUP 


Now with a redesigned flexure support system, the 4-380A sets a new standard 
of performance for low-pressure potentiometer pressure transducers. The 4-380A 
is unequalled for resistance to shock and vibration. Most pressure ranges are 
capable of continuous exposure to 25 g vibrations up to 2 KC for periods up to 
several hours with negligible change in calibration. 
Pressure ranges are available from +1 psi to 100 
psi. Absolute, gage, and differential models are 
offered. Operating over the temperature range from 
—65°F to +200°F, most pressure ranges exhibit 
temperature effect of less than one percent. The 
unique construction of the 4-380A keeps the meas- 
ured fluid external to the mechanical and electrical 
system. In absolute models, the internal mechanisms 
are enclosed within the evacuated chamber. For 
detailed specifications, call your nearest CEC sales 
and service office, or write for Bulletin CEC 
1604-X19. 


Transducer Division ( i—C, 


CONSOLIDATED ELECTRODYNAMICS / 360 sierra madre villa, pasadena, california 
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(Continued from page 5) 


Nov. 30-Dec. 4—First industry and govern- 
ment-wide training course in Value Engi- 
neering & Analysis, Industrial Education 
Institute, Boston, Mass. 

Nov. 30-Dec. 4—Annual Meeting, American 
Society of Mechanical Engineers, Chal- 
fonte and Haddon Hall Hotels, Atlantic 
City, N. J. 

Dec. 1-3—Eastern Joint Computer Confer- 
ence, Statler Hilton Hotel, Boston, Mass. 
Sponsors: Institute of Radio Engineers; 
American Institute of Electrical §Engi- 
neers; Association for Computing Ma- 
chinery. 

Dec. 6-9—52nd Annual Meeting, American 
Institute of Chemical Engineers, Shera- 
ton-Palace, San Francisco, Calif. 

Dec. 7-8—Classified symposium on “The 
Plasma Sheath, Its Effect on Communica- 
tion and Detection,” Boston, Mass. Spon- 
sor: Electronics Research Directorate, Air 
Force Cambridge Research Center. 

Dec. 7-11—National Conference on the Ap- 
plication of Electrical Insulation, Shera- 
ton-Park Hotel, Washington, D. C. 
Sponsors: American Institute of Electrical 
Engineers; National Electrical Manufac- 
turers Assn. 

Dec. 8-9—First Aerospace Finishing Sym- 
posium, Hotel Texas, Fort Worth, Tex. 
Sponsors: Society of Aircraft Materials 
and Process Engineers; Dallas-Fort Worth 
Branch of the American Electroplaters 
Society. 

Dec. 17—23rd Wright Brothers Lecture, 
Natural History Bldg., Smithsonian Insti- 
tution, Washington, D. C. Dr. Alexander 
H. Flax, chief Air Force scientist, will 
speak on “High Temperatures in Hyper- 
sonic Flow—Physical Principals and Ex- 
perimental Techniques.” Dr. Flax will 
repeat his lecture on Dec. 18 before the 
IAS Cleveland Section, on Dec. 21 be- 
fore the IAS Los Angeles Section, and 
again on Dec. 22 before the IAS ‘Texas 
Section. 

Dec. 26-30—Sixth King Orange International 
Model Plane Meet, Miami, Fla. 

Jan. 11-13—Sixth National Symposium on 
Reliability and Quality Control in Elec- 
tronics, Statler-Hilton Hotel, Washing- 
ton, D. C. 

Jan. 12-16—16th Annual Technical Confer- 
ence, Society of Plastics Engineers, Con- 
rad Hilton Hotel, Chicago, II. 

Jan. 14-20—Sixth Annual Meeting, Ameri- 
can Astronautical Society, Statler-Hilton 
Hotel, New York, N. Y. 

Jan. 25-28—28th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 26. 

jan. 28-29—Solid Propellants Conference, 
American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Feb, 3-4—Sixth Annual Midwest Welding 
Conference, Illinois ‘Tech Chemistry 
Bldg., Chicago, Ill. Sponsors: Armour 
Research Foundation of Illinois Institute 
of Technology; Chicago Section, Ameri- 
can Welding Society. 

Feb. 3-5—1960 Winter Convention on Mili- 
tary Electronics, Institute of Radio Engi- 
neers, Ambassador Hotel, Los Angeles, 
Calif. 
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INFRARED... 


new and important 
uses from Crosley 


Infrared—which in World War II gave the 
expert marksman the power to see in the 
dark—now holds even greater promise. It 
may serve to provide early warning of 
approaching ICBM’s if they are launched. 


Infrared’s singular use in World War II 
triggered a tremendous postwar effort to 
find other uses for its unique features. 

This effort, to which Avco’s Crosley Division 
is a major contributor, has produced 

many applications in both industry and 
defense to which infrared is ideally suited. 


Because they are so important to the 
national defense effort, most infrared 
research programs are classified as secret. 
But in general, Crosley’s work in the field 
points toward new breakthroughs and 
conspicuous contributions in searching and 
tracking, anti-ICBM detection, airborne 
early warning and defense systems, 
reconnaissance, surveillance, anti-submarine 
warfare and passive ranging. 

As a result of its progress in these areas, 
Crosley’s team of infrared specialists— 
one of the largest in the country—is 
gaining the respect of a growing number 
of contractors. 


For more information, write to: Vice President, 
Marketing-Defense Products, Crosley Division, 
Avco Corporation, 1329 Arlington Street, 
Cincinnati 25, Ohio. 


ENGINEERS AND PHYSICISTS 


Excellent career opportunities are available 
for all levels of Engineers and Physicists 
specializing in: Optical Design and Instru- 
mentation, Infrared Systems, Physics of 
Infrared, Electronics with emphasis on 
Transistor Circuitry, Infrared Detectors 
and Components, Infrared Measurements 
and Mechanical Design. For further in- 
formation, contact: Director, Technical and 
Scientific Personnel, Avco/Crosley, 
Dept. W-119, 1329 Arlington Street, 
Cincinnati 25, Ohio, 





SUNDSTRAND DRIVE... 


reliability 


SUNDSTRAND AVIATION 


SUNDSTRAND DIVISION OF SUNDSTRAND CORPORATION 
ROCKFORD, ILLINOIS 


District Offices in: Arlington, Texas; Hawthorne, California; Rockford, Illinois; 
Dayton, Ohio; Seattle, Washington; Stamford, Connecticut; Washington, D.C. 








tibeFlex flexible hose made for the toughest design jobs 





It is now possible to design fluid transfers that would have been impossible until recently. Here 
are examples of TITEFLEX advances in the flexible hose field: 

ITEM: Springfield “400”* Teflon” hose in diameters to 2”... convoluted by an exclusive proc- 
ess to produce unique flexibility . .. minimum bend radius only 3% times hose diameter! 
ITEM: “Zero-motion” braiding . . . a TITEFLEX process that also reduces chafing of braid wire, 
and wear to minimum. Elongation or contraction at operating pressure less than % of 1%! 
ITEM: Springfield “140” Teflon Hose Assemblies .. . with reusable fittings .. . factory or field 
installéd! 

ITEM: Springfield “110” Teflon Hose Assemblies . .. guaranteed against fitting blow-off at 
their specified temperatures and pressures! 

TITEFLEX is found wherever design problems are toughest. Details and specifications are as close 
as your phone. Your TITEFLEX distributor is in the yellow pages, or contact TITEFLEX direct. 


*T.M. of Titeflex, Inc., Potent Pending **Reg. T.M. of duPonl titeflex inc, spri ngfield mass. PACIFIC DIVISION * SANTA MONICA> CALIF: 


tibeFlex 





NOW...the only complete text 
on Electronic Guidance of Aircraft... 
ELECTRONIC AVIGATION ENGINEERING 


By PETER C. SANDRETTO 
VICE-PRESIDENT AND TECHNICAL DIRECTOR, ITT LABORATORIES 


(formerly Federal Telecommunication Laboratories, Nutley, N. J.) 


A Division of 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


FIRST BOOK OF ITS CALIBRE 
AND SCOPE EVER PUBLISHED 


Divided into 4 major parts: 


A-EN-ROUTE LONG-DISTANCE ZONE 
B-—EN-ROUTE SHORT-DISTANCE ZONE 
C—APPROACH AND LANDING ZONE 
D-—AIRPORT ZONE 


17 fact-filled chapters: 


Airborne Direction Finders and 

Radiophares 

Four-Course Low-Frequency Radio 

Range and Markers 

Consol 

Sceme Low-Frequency 

Developments 

High-Frequency Direction Finding 

from Ground Stations 

Loran 

Electronic Pilotage 

Electronic Aids to Dead Reckoning 

Very-High-Frequency Phase- 

Comparison Omnidirectional 

Radio Range 

. Distance-Measuring Equipment 

. Some Avigational Aids for the 
Short-Distance En-Route Zone 

. Tacan 

. Airport Surveillance Radar 

. Fixed-Beam Low-Approach 
Systems 

. Radar Low-Approach Systems 

. Landing Altimetry 

. Airport Surface Detection 

Equipment 


A TREASURY OF TIMELY, AUTHORITATIVE INFORMATION 


755 pages oftext + 527 figures + 667 equations 
380 bibliographical references + 16 pages of index 


1, 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 


A publication of 


INTERNATIONAL TELEPHONE 
AND TELEGRAPH CORPORATION 
67 Broad Street - New York 4, N.Y. 


A COMPREHENSIV® 
PRESENTATION OF GROUND 
AND AIRBORNE ELEMENTS 
OF ELECTRONIC 
AVIGATION SYSTEMS 


One of the most important contribu- 
tions to electronics literature in recent 
years is Sandretto’s Electronic Aviga- 
tion Engineering — an indispensable 
755-page study of solutions to many 
electronic problems of the air industry. 

Electronic Avigation Engineering 
was written with three classes of read- 
ers in mind: 

1—The practicing engineer involved 
in design and requiring a ready refer- 
ence handbook on existing ground and 
airborne guidance systems. 

2—The man responsible for select- 
ing, installing, operating and main- 
taining electronic aircraft guidance 
systems. 

3—The student interested in the 
principles of electronic avigation (air 
navigation ) devices and their possible 
application to missile and satellite 
guidance. 

Electronic Avigation Engineering — 
from the publishers of Reference Data 
for Radio Engineers — bridges a vast 
gap in the literature of its field. 


MAIL COUPON TODAY! 


AW 119 


| International Telephone and Telegraph Corporation 
| Treasurer’s Department 

67 Broad Street, New York 4, N. Y. 

Please ship postpaid copy(ies) of Electronic Aviga- 
| tion Engineering—to be billed at $9.50 per copy for 1 to 11 
| copies; $7.60 per copy for 12 or more copies to same address. 


‘oe | 
| | 
| 


Street ___ 


Bill my company but send 
invoice to my attention. 


Name and Title 


Company ___ 


Send invoice in my name 
to the address below. Full remittance 


enclosed. 
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Radiographs- 


dry and ready-to-read 
in 13 minutes 





KODAK INDUSTRIAL 
X-OMAT PROCESSOR 











Now it takes only 13 minutes to process 
your industrial radiographs. The Kodak 
X-Omat Processor produces radiographs 
of uniform high quality... and it brings 
automation to your darkroom. 


Exposed films are merely removed from 
their holders and fed directly into the 
processor. Film hangers are eliminated. 
And only 22 inches of the unit’s 10-foot, 
10-inch length need extend into the dark- 
room itself. 

Kodak Industrial X-ray Films, Type 
AA and Type M—sheet films or contin- 
uous lengths—go through the system at 
the rate of 38 inches per minute. 

This means time saved and costs cut. 


You should have the complete story. Send 
for the folder that gives all the details, 


X-ray Division— EASTMAN KODAK COMPANY-— Rochester 4, N.Y. 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y. 


Send the folder about Send the names of the Kodak 
the Kodak Industrial Industrial X-Omat Processor 
X-Omat Processor. dealers in my area. 


Name 





Firm Name 








Firm Address (Street) 


(Zone) (State) 








Mail this 
coupon for 
full 
information 








THE AIRESEARCH GULFSTREAM 
COMPLETION PROGRAM 


This extensive completion program at AiResearch 
Aviation Service for Grumman’s new prop-jet corpo- 
rate transport includes: custom business interiors... 
soundproofing...radar...radio...autopilot... 
instrumentation . .. paint... maintenance. 

AiResearch personnel have been factory trained for 
this special program. Expert craftsmen utilize the 
newest materials and processes in building and install- 
ing lightweight, fully stressed furniture, lounges, 
galleys, lavatories and other appointments custom 
designed for the individual Gulfstream purchaser. 

Our acoustical engineers have developed three indi- 
vidual degrees of soundproofing instaWations for the 
Gulfstream to insure the comfort level you desire. 


~~ 


Grumman Gulfstreams undergoing a custom tailored completion 
program at the AiResearch Aviation Service Company facility. - 


sit 


And our highly experienced, well-equipped radio and 
electronics departments design and execute the most 
modern installations. 

By using a full-scale mockup of the fuselage section 
we are able to prefabricate components for the 
Gulfstream to expedite delivery time. And AiResearch 
guarantees the completion weight of your aircraft. 

AiResearch has more experience in pressurized air- 
craft than any other modification center. 

Write, wire or telephone for complete 
information, including brochure, on 
the AiResearch Completion 
Program for the Grumman 


Gulfstream. 


CORPO ATION 


GiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 








S% EFFICIENCY 





Over 70% efficiency at only half load 
with the Kinetics Static 


ee ee 


Close frequency control and 
accurate phase displacement is 
obtained with crystal-controlled 
digital countdown circuitry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L. 


cutnhimmenvesntnianninmaniinmtsid 


The nearest approach yet to a flat effi- 
ciency curve for a static inverter is 
achieved by a new Kinetics design. 
Even at a fraction of full load, good 
efficiency is obtained. The Kinetics unit 
is ideal for aircraft and missile appli- 
cations in the range from 15 VA to 
15 KVA per phase. 

There are no moving parts, no 
vacuum tubes and no transistors in 
high current circuits in the Kinetics 
inverter. The design features rugged 
silicon semi-conductor elements that 
are able to carry heavy current with- 
out failure. A common complaint about 
transistorized inverters is that they 
must incorporate cutoff devices in 
order to protect extremely sensitive 
power circuits from short circuits or 
high voltage transients. The silicon 
diodes will carry extremely heavy 


Inverter 


overloads, including shorts, for several 
seconds. This is usually long enough to 
trip the circuit breaker in the circuit 
carrying the short. 

The Kinetics design offers low-loss 
regulation and the output is very 
nearly a perfect sine wave. A high 
legree of reliability is achieved by the 
use of extremely rugged components 
and the lack of complex circuitry. The 
Kinetics inverter is relatively unaf- 
fected by severe environmental con- 
litions. Write or phone for more 
information. Kinetics Corporation, 
Dept. K-12, 410 South Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 


p! 
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| KINETICS 


| corPoRATION 
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B-70 TRIPLESONIC GLOBAL BOMBER to use 
OSTER POWER PLANT INSTRUMENT SUBSYSTEM 


Management responsibility under the weapon sys- 
tem concept has been delegated to John Oster 
Manufacturing Co., Avionic Division, for the de- 


For this, the Avionic Division is drawing heavily on 
its experience in the fields of engine performance 
analysis, engine parameter measurement, hi temp 
engine mounted transducers, electromechanical 


sign and manufacture of the Air Force B-70 power 


plant instrumentation subsystem analog computer design, data display systems, 


indicator design and integral lighting. 


{llustrated is an Engine Group Indicator designed and 
manufactured for Naval Air Development Center, Johns- 
ville, Pa. It computes and displays turbojet engine data 
for a twin engine aircraft. The system is typical of Oster- 
designed equipment. Components used include size 8 
synchros, servo motors and motor tach generators 
manufactured by Oster. 

Note unusual electrical and mechanical design. If 
tackling problems like this interests you, contact 
Mr. Robert Burns in confidence. 


ONISILUTAGY ZNMOWE NOLYNG 


For help with your instrumentation and display problems, talk to the specialists at the Avionic Division, 


MANUFACTURING CO. 
of Specialists in Instrumentat nd Dis} 
\ Avionic Division 
Racine, Wisco? 


EASTERN 310 Northern Bivd. e Great Neck, Long Island, New York WESTERN 5333 South Sepulveda Bivd. . Culver City, California 
OFFICE Phone: HUnter 7-9030 . TWX Great Neck N.Y. 2980 OFFICE Phone: EXmont 1-5742 ¢ UPton 0-1194 e TWX S. Mon. 7671 


OTHER PRODUCTS INCLUDE: 
Servos Computers 
Synchrc Tale tier: ) dela 
Servo Mechanisms 
Servo Torque Units 


a Interesting, varied work on designing transistor circuits 
, Engineers For Advanced Projects: | and servo mechanisms. 
. Contact Mr. Robert Burns, Personnel Manager, in ¢ 


fis achat 





LOCKHEED 
ELECTRA 


CAP TRUSS RIB, STATION 246, 


HLS =HI-LOK, 


KELLER RATCHET WRENCH MOTOR 
WITH 20° ATTACHMENT 
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ELECTRA AND HI-LOKS EMPHASIZE 
DESIGN SIMPLICITY 





The Electra, fastest prop jet ever 


built for commercial service, 


jhasizes design simplicity to obtain 
{ ] P 


em- 


weight and manufacturing econo- 
mies. In keeping with this design 
premise, the new Hi-Lok fastener is 
used extensively in the wing and 
fuselage. 

Basic fastener reliability stems from 
the consistent design preload main- 
tained in each installed Hi-Lok fast- 
ener. The automatic torque-off of the 
wrenching end of the collar during 
installation to obtain the preload, also 
contributes to substantial weight sav- 
ings in the installed Hi-Lok. 
Installation tooling and driving tech- 
niques are simplified in the Lockheed 
shop because Hi-Loks are installed 


juickly and quietly with standard 
eh speed air drivers. Using an 
sutomatic collar loading technique, 
Hi-Loks are installed up to 45 per 
minute. 
Unique with the Electra “wet” wing 
the standard Hi-Lok used as a 
ealing fastener, eliminating need for 
O-rings and other conventional fas- 
ener sealing methods. 
Today, standard Hi-Loks are avail- 
ble in a variety of high strength 
materials 
and 


ind temperature resistant 


for use in aircraft, missiles 


ground support equipment. 


TRADEMARK REGISTERED, U. S. AND FOREIGN 
PATENTS APPLIED FOR 


Contact your Engineering Standards 
Group for complete data on the new 


Hi-Lok fastener . . . or write to us, 


2600 WEST 247TH STREET «© TORRANCE @© CALIFORNIA 
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rollers end-guided at pitch line (A) 


shaft-riding retainer (B) designed 
to permit lubricant circulation 


high capacity in small cross sec- 
tion (C) 


long pregreased life 
efficient at high speeds 
mounted by press fit 
simple housing design 
low unit cost 


NEEDLE SPHERICAL ROLLER 
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Save up to 50% 


on armature bearing costs! 


Low unit cost of the new Torrington Drawn Cup Roller Bearing reduces 
armature bearing cost as much as 50%. This unique bearing gives excellent 
service at high speed and permits prelubrication for life. 

Test installations and service applications show the bearing performs effi- 
ciently at speeds up to 25,000 rpm in intermittent service of 1000 hours and 
more. In such service, initial lubricant lasts the life of the motor. Most 
applications require no seals. This, with the simplicity of housing design. 
contributes further to economy. 

Designers are invited to evaluate the Torrington Drawn Cup Roller 
Bearing for such applications as generators, power tools, electric mixers, 
vacuum cleaners and other appliance motors where considerations of cost, 
speed, efficiency and light weight are paramount. 

Services of Torrington’s engineering staff are offered to assist you in design 
developments of every type of electric motor. The Torrington Company 
Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


TAPERED ROLLER © CYLINDRICAL ROLLER © BALL © NEEDLE ROLLERS © THRUST 
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Why Philco has been 

° selected to modernize 
the world's largest 
communications system 





AIRCOM is the vast, gi: vetwork of elecs 
tronic communications ¢! iks every base, 
, outpost and aircraft of the S. Air Force. It 


is the world’s most exten tegrated come 
munications system. 

Recently awarded the « act to modernize 
and expand AIRCOM, P! was selected by 
the Air Force for its prov ility in systems 
management and its extensive experience in 
global communications. 

The modernized AIRCOM System will utle 
lize advanced techniquc both point-to- 
point and air-to-ground munications. I¢ 
will provide greater traffic ucity, Maximum 
reliability and complete patibility of all 
USAF communications equipment. 

In the world of advan: lectronics ... in 
communications, data essing, missiles, 
satellites, weapons syster id radar... look 
ahead and you'll choose Philco. hes 
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THERE 
IS 

NO 
BETTER 
WAY 
THAN 
WITH 


LIQUID 
OXYGEN 


Liquid oxygen is the safest, most efficient 
oxidizer commercially available for mis- 


sile and rocket propulsion systems. It is 
stable, non-toxic, non-corrosive, and easy 
to dispose of when necessary. That’s why 
it is used in IRBM and ICBM motors. 

Large volumes of liquid oxygen can be 
stored indefinitely in LINDE designed and 
built storage units — right where it is 
needed. Vaporization losses are minor— 
can be held to less than 5 per cent per year. 

Using LINDE’s methods, liquid oxygen 
can be transferred safely from storage — 
without pumps—ten times faster than 
previously. 

LINDE can supply large quantities of 
liquid oxygen almost anywhere in the na- 
tion—quickly, and at a cost of only pen- 
nies per pound, 

If you are concerned with the nation’s 
vital missile and rocket development pro- 
gram, take advantage of LINDE’s more 
than 50 years of experience in producing, 
transporting, and storing liquid oxygen. 
Call the LInDE office nearest you, or write: 
LinDE ComMPANY, Division of Union Car- 
bide Corporation, Dept. AW-112, 30 East 
42nd Street, New York 17, N. Y. 





Sie ite). 
CARBIDE 


TRADE-MARK 


“Linde” and “Union Carbide” are 
registered trade-marks of Union Carbide Corporation, 
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Delta Pioneers New Managenient Concept 
> Development approach to interim space vehicle may set prece- 
dents for future NASA, industry relations. 


Carriers Open New Pacific Route Battle 
P Interest in Trans-Pacific Route Case spotlights area’s potential as 


leading generator of traffic. 


Boeing Groups Probe Space Techniques 
P Scientific Research Laboratory studies range from mathematics 
and solid states to space flight regimes. 
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COVER: Northrop N-156F twin jet 


“Freedom Fighter” has made 32 test 


flights for a total flight time of 26 hr. 20 min. at Edwards AFB, Calif. Air- 
craft is being retrofitted at Los Angeles from General Electric J85-1 turbo- 
jets (AW Aug. 10, p. 27) to J85-5 afterburning engines; first flight with these 
will be early in January. Tank, pump and spray unit for precompressor 
cooling system also will be installed in first production airplane to push 
for Mach 2 flight. For other photos, see p. 95. 
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“You'll be the gladdest with the 


LEAR NAVCOM 100 


PACKAGE ‘‘A’’ $1095.00 


Includes 5611 Re- 
ceiver, 5640 Trans- 
mitter, 2355 Power 
Supply — Modulator 
—Amplifier and 
Shockmount. Pro- 
vides ample fre- 
quency coverage to 
operate your aircraft even in high 
density zones. 90 channel transmitter, 
190 channel receiver, both crystal 
controlled. (28 volt $200 additional) 


PACKAGE ‘‘B”’ $1495.00 


Adds the 2374 Nav- g " 
Pac which provides 

VOR and localizer 

signals to the 4080 

visual indicator. Also 

the 2374 provides 

75 mc marker beacon signals to 
phones or speaker. Also adds the 
4080 indicator which provides rotable 
omni-bearing selector, to/from indi- 
cator, course deviation needie, and 
direct reading reciprocal bearings. An 
adapter is available at low extra cost 
to add a transport type single light 
indicator. (28 volt $200 additional) 


ILS ACCESSORIES... 


Utilize all ILS facili- 
ties with the addition 
of the 10 channel, 
crystal controlled 
5607 Glideslope Re- 
ceiver and 4087 In- 
dicator. This model 
4087 indicator can 
replace the 4080 or be added. It pro- 
vides glideslope presentation with 
individual flag alarms for the G/P and 
LOC in addition to the regular func- 
tions of the 4080 indicator as outlined 
above. All this for $875.00 (shock- 
mount extra) 














See your Lear Distributor for 
an eye opening demonstration. 


IMMEDIATE DELIVERY 


L FE A vt LEARCAL DIVISION + 3171 SOUTH BUNDY DRIVE + SANTA MONICA, CALIFORNIA 
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EDITORIAL 





Pacific Jet Future 


We have just returned from a 17,000 mi. airline swing 
through the Pacific that provided a good glimpse of how 
the jet transport era will affect the future of this vast 
basin. It was almost 23 years ago to the day that we left 
Tokyo that Pan American began the first scheduled pas- 
senger service across the Pacific. With four Pratt & 
Whitney Twin Wasps rated at 1,200 hp. each powering 
the Glenn L. Martin China Clipper flying boat, the flying 
time between San Francisco and Manila was then 58 hr. 
23 min. 

We left Tokyo in one of PanAm’s Boeing 707-320 jet 
transports powered by four Pratt & Whitney JT'4 turbo- 
jets producing 15,800 Ib. thrust each and roared across 
the Pacific to Los Angeles in 11 hr. flying time. A quick 
connection was made with an American Airlines Boeing 
707-120 and we arrived at Baltimore’s Friendship Airport 
4 hr. 10 min. later for a total elapsed time, including 
going through customs at Honolulu, of 16 hr. 6 min. 
from takeoff at Tokyo to landing at Baltimore. Of course 
we had the help of the prevailing westerly winds that 
ranged as high as 120 kt. on the fringe of the jet stream 
and brought groundspeed up to 690 mph. on some legs 
of the trip. Even so, this was a dramatic demonstration 
of how the vast Pacific distances are being shrunk and 
this vast basin finally closely linked with the passenger 
markets of Europe and America. 


President Urges Expansion 


Sparked by President Eisenhower's letter directing the 
Civil Aeronautics Board to develop a comprehensive pat- 
tern for air service expansion in the Pacific basin, the 
Trans-Pacific Route Case that began last week in Hono- 
lulu and continues this week in San Francisco should 
provide the means of providing a modern jet transport 
network to serve this largest of all air travel regions. 

Hawaii, of course, has already been a major beneficiary 
of the impact of increased air service from the mainland 
to Oahu. But even a short visit to these delightful islands 
cffers convincing evidence that the real air travel boom 
to this area is still to come. With the Waikiki area al- 
ready a hotel bottleneck, the development of resort facili- 
ties on the other islands is a logical step to expand the 
50th state’s tourist capacity. With direct jet service from 
the midwestern cities as proposed by United, Pan Amer- 
ican and Continental this area should prove to be a heavy 
competitor for the sun seekers now flowing to Florida and 
the Caribbean. 

Less than half a day’s jet flight beyond Hawaii lies Japan, 
which will be one of the most attractive tourist coun- 
tries in the world once the twin problems of quick access 
and adequate hotel accommodations are solved. Bulk of 
air travel from Japan to the Americas and Europe is still 
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business travel but with the jets—and the lowered fares 
they make inevitable—the tourist flow to Japan is bound 
to accelerate fast. Already the potential of the air cargo 
market in Japan is being recognized by Pan American, 
Northwest and Japan Air Lines with drastically lowered 
rates and revised tariff structures. But again the advent 
of the jet-powered freighter, either turbofan or turboprop, 
will make a radically new contribution to the electronic, 
textile and optical industries of Japan and the American 
firms serving the Japanese market. 


Untapped Tourist Market 


Beyond Japan lies a chain of attractive and virtually 
untapped tourist attractions which stretch along the air 
lanes to India and Europe-Taipei, although present 
Chinese handling of American tourists will discourage 
expansion here; Hong Kong, the incredibly beautiful 
shopper’s paradise; Indochina, where the beaches below 
Saigon and the hunting country to the north are still 
relatively unexploited, and the fantasy of Bangkok. It 
is significant that last year a total of 23,000 round-the- 
world tickets were sold by airlines. With the advent of 
the jets this will become an increasing tourist attraction 
if hotel rooms can be found to accommodate the in- 
creased flow. 

In the South Pacific, plans are already under way to 
develop ‘Tahiti as a major resort area linked by jet service 
with Australia and the United States. Tahiti, with its 
mountains and beaches, offers a wide variety of climatic 
possibilities within a relatively small area. Noumea, where 
the French are building a casino and hotels will burgeon 
as another South Pacific resort although primarily for the 
Australian market 


Bulwark Against Communism 


As Seijiro Yanagita, president of Japan Air Lines, em- 
phasized so eloquently at the 15th annual general meet- 
ing of International Air Transport Assn. in Tokyo, the 
rim of Asia is the bulwark against the spread of Com- 
munism from the China mainland. In addition to the 
military power of this bulwark, there must be a burgeon- 
ing economy to support its people in physical and spir- 
itual comfort superior to anything the Communist system 
can offer. In linking both the military strength and 
economic growth of this area, jet air transport is destined 
to play an historic role. 

For as Mr. Yanagita told the IATA delegates: 

“The saying ‘east is east and west is west and never the 
twain shall meet’ is as obsolete as the ricksha. ‘Today 
east is west and west is east and no man can tell where 
one actually begins and the other ends.” 


—Robert Hotz 
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DEVELOPMENT 

Production line Vickers hydraulic motors have been 
operating on hot gas for over 2 years. Units have run 
on gases as hot as 2300°F without modification. 

The present flight hardware was built and tested 
after an intensive prototype development effort. Test 
program motorpumps have accumulated over 100 
runs each for 1 minute of operation cycle. Since the 
current development program is aimed at meeting 
known APS requirements, no limits have been estab- 
lished on the operating cycle duration for this type 
of equipment. 


CONCLUSIONS 

Performance and reliability goals for this concept 
have been met successfully. A complete hot gas APS 
package in the 2 - 8 horsepower range, shown above, 
is available within 90 days. Customer specifications 
for these and larger systems are invited. Write for 
Bulletin A-5243 


APPLICATIONS 

Because of the increasing scope of APS applica- 
tions, Vickers conducted a series of studies to estab- 
lish criteria for APS selection. Recent study results 
(published in March, 1959) indicate that for short 
duration operation, hot gas motors offer the best 
weight advantage in the 1 to 30 hp range. See curve 
below. 

Attractive reliability and early delivery resulting 
from extensive use of proven hardware may extend 
the application of these systems to an even greater 
range of second and third generation missiles and 
spacecraft. Additional advantages include: low speed 
equipment (up to 10,000 rpm), convenient ground 
checkout, growth potential, and no alert time required. 


OPTIMUM WEIGHT NON-PROPULSIVE POWER SYSTEMS 
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WHO'S WHERE 


In the Front Office 


Dr. Frank Press, California Institute of 
Technology, elected a director of United 
Electrodynamics, Inc., Pasadena, Calif. 

Robert W. Polley, a director, Sanders As- 
sociates, Inc., Nashua, N. H. Mr. Polley is 
vice president and general manager of 
Sanders’ Flex-Print Products Division. 

William A. Roth, president, Space Corp., 
Garland, Tex. 

R. C. Fuller, vice president and group 
executive, Bendix Aviation Corp., Detroit, 
Mich., and a member of the corporation’s 
administration committee. Mr. Fuller con- 
tinues as general manager of the Pacific Divi- 
sion, and also will supervise Bendix Com- 
puter Division. 

Louis P. Clark, a vice president of Radia- 
tion, Inc., Melbourne, Fla., and manager of 
the Florida Division. 

_ Gen. Harry Reichelderfer (USA, 
ret.), administrative vice president, South- 
west Research Institute, San Antonio, Tex. 
Also: Dr. James Sharp and Henry Korp, 
technical vice presidents. 

J. T. Cataldo, senior vice president, and 
James Conto, general sales manager, Inter- 
national Rectifier Corp., El Segundo, Calif. 

Emanuel M. Siegel, vice president-sales, 
Loral Electronics Corp., New York, N. Y 

George E. Keck, vice president-mainte- 
nance, United Air Lines, Inc. Percy .A. 
Wood succeeds Mr. Keck as assistant vice 
president-engineering and maintenance. 

R. K. Hopkins, vice president and general 
manager, Steel Division, Firth Sterling, Inc., 
Pittsburgh, Pa. 

Computer Systems, Inc., New York, 
N. Y., has announced the following appoint- 
ments: Raymond W. Carey, vice president- 
manufacturing; Charles B. Husick, vice 
president-engineering and systems develop- 
ment; Henry Zaron, vice president-opera- 
tions and facilities. 

John P. Schafer, vice president, Hexcel 
Products, Inc., Berkeley, Calif. 

Herman F. Scheurer, Jr., vice president 
ind assistant to the president, West Coast 
Airlines, Inc. 

H. C. Harris, vice president and director 
of purchases, Standard Wire and Cable Co., 
Los Angeles, Calif. 

Arthur F. Pelster, vice president-sales, and 
Ruben Kazarian, chief engineer, Avtron 
Mfg., Inc., Cleveland, Ohio. 

Joseph Corie, corporate comptroller, and 
Charles C. Cilley, corporate treasurer, 
Northrop Corp., Beverly Hills, Calif. Walter 
I’. Sternadel succeeds Mr. Corie as treasurer 
of the company’s Radioplane Division. 





Honors and Elections 


Emest Turner Jones, deputy controller 
(Overseas Affairs) Ministry of Aviation of 
the United Kingdom, has been elected 
deputy chairman of the NATO Advisory 
Group for Aeronautical Research and De 
velopment. Mr. Jones is the first deputy 
chairman of AGARD. 

F. T. Wood, administrative assistant to 
the president of Trans-Canada Air Lines, has 
been elected president of the Air Industries 
and Transport Assn. of Canada, Ottawa. 
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INDUSTRY OBSERVER 


> Project Low Blow, Navy program geared to the design of an inexpensive 
ramjet missile to be leunched from Polaris submarine launching tubes and 
used in a mixed configuration with the fleet ballistic missile, has indicated its 
feasibility in the ejection of model vehicles from tubes. Missile would make 
a high-altitude, high-velocity run part of the way to its target and then make 
its final approach at low level. It would use a booster in the early part of its 
flight. Studies have been made under the supervision of the Office of Naval 
Research. 


> Selection of an astronaut panel for the USAF Dyna-Soar Mach 5 space 
research vehicle has been completed. Selection procedure was similar to 
that used in National Aeronautics and Space Administration’s Mercury 
program. Astronaut selection programs also are under way for several other 
manned USAF space programs. 


> Navy’s second attempt to capture the world altitude record now held by 
the Soviet Union (AW Oct. 12, p. 25) will be made with a specially modi- 
fied version of the McDonnell Aircraft Corp.’s F4H_ twin-jet all-weather 
fighter. Principal modifications will incorporate new engine air inlet designs. 
First attempt to surpass the Soviet record with the F4H reached 96,300 ft., 
which was higher than the 94,657 ft. reached by the record-setting Soviet 
Delta but less than the 3% increase required by Federation Aeronautique 
Internationale regulations to set a new record. Another F4H is expected off 
the McDonnell line early next vear with new model General Electric ]79 
engines which will give this aircraft an altitude capability of more than 


100,000 ft. 


> Recommendation of a fighter choice for the Japanese Air Self Defense 
Force was submitted to the defense agency last week by Gen. Minoru 
Genda after an extensive evaluation at Edwards AFB, Calif., of the Grum- 
man F11F-1F, Lockheed F-104, Northrop N-156F and Convair F-102. Next 
step in the program, recommendation to Japan’s Defense Council by the 
defense agency, is expected by Nov. 17, with the final choice coming by 
the end of the month. 


tests indicate the feasibility of air-to- 
uencies over distances considerably 
gnals are propagated through “ducts” 
ed by trade-wind temperature inver- 
tude of 5,000 to 7,000 ft. NRL plans 


during next several months, using 


> Recent Naval Research Laboratory 
air communications at microwave f 
greater than line-of-sight range. Rad 
found over the oceans which are pr 
sion. Ducts usually are found at an alt 
additional tests in the South Atlant 
radio frequency of 220 mc. 


> Two transport versions of the Mach 3 B-70 bomber have been proposed 
to Air Force by North American Aviation, Inc. One model, which would 
not require any change in the external configuration of the aircraft, would 
seat 80 people. The other version incorporating an enlarged fuselage would 
carry 160 persons. Range of the smaller aircraft would be 3,500 mi. plus 
reserve. It would weigh approximately 100,000 Ib. less than the B-70 bomber 


configuration. 


Environmental Test Facility, to be 
established near Fort Huachuca, A to evaluate problems of operating 
radar and communications equipn nder tactical conditions in the face 
of enemy jamming, has been nar to four finalists. These are teams 
headed by Cook Electric, Pan A in World Airways, Sylvania and 
Vitro. The four are to submit cost estimates by Nov. 12. Pan American, 
which together with Radio Corp \merica operates the Atlantic Missile 
Range, is considered a surprise contender 


> Army competition for an Elect: 


> Naval Air Development Center is expected to order a Visual Integrated 
Presentation (VIP), electro-optical integrated. cockpit display developed by 
Chicago Aerial Industries, for flight test evaluation next spring. The novel 
display optically combines direct view of the ground, obtained from a peris- 
cope, with radar scope presentation and the display of certain flight instru- 
ments (AW July 6, p. 110). 
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Barden Precision SR1-4 miniature bearings as used in a linear or non-linear potentiometer. 


BARDEN miniaiure-size bearings are built with instrument precision 


The Talyrond, a super-accurate 
measuring device, is used by Barden 
as a development tool; as a standard 
for correlation of other quality control 
instrumentation; as a gage for ultra- 
precise bearing parts. It measures 
roundness and waviness to five 
millionths of an inch. 


SPECIFY BARDEN PRECISION BALL BEARINGS FOR 


Precision-built potentiometers require concen- 
tric, smooth-running wiper contacts and ultra 
low torque characteristics to provide accurate 
and rapid response to small motivating forces. 


Barden Precision miniature-size bearings 
have the inherent concentricity, smoothness 
and low torque values to assure this sensitive 
response and electrical accuracy. 


Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden’s larger instrument sizes. 
Barden Precision means not only dimensional 


THE IB. 


accuracy but performance to match the de- 
mands of the application. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For 
less difficult applications, Barden predictable 
performance can cut your rejection rates and 


teardown costs. 


Write today for your copy of Catalog Sup- 
plement M1 which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings 4%” O.D. and smaller. 


y. DEN CORPORATION 


41 E. Franklin St., Danbury, Connecticut * Western office: 3850 Wilshire Blvd., Los Angeles 5, California 


INSTRUMENTS © AIRCRAFT ACCESSORIES * COMPUTERS AND RECORDERS * MACHINE TOOL AND TEXTILE SPINDLES © OTHER PRECISIOW APPLICATIONS 














Fiscal 1961 Defense Budget 


Department of Defense will send a Fiscal 1961 budget 
of about $36 billion to the White House. Final version 
of the Fiscal 1961 budget approved by Defense Secretary 
Neil McElroy early in November allocates $15.6 billion 
to the Air Force; $11.8 billion to the Navy and $9 
billion to the Army. USAF originally requested $24 bil- 
lion and Navy $16 billion but final slashes were made 
by a McElroy-appointed board in line with Budget Bureau 
and Defense Department guide lines. 

Biggest cut in the Fiscal 1961 budget comes in USAF 
procurement, which declines from about $8 billion in 
the current fiscal year to a little over $5 billion. Although 
considerable re-programing within these fiscal limits will 
be done by the three services, Strategic Air Command 
will be hardest hit by the USAF slashes with major items 
for missile base hardening and modern SAC aircraft pro- 
curement knocked out by the DOD board. Navy plans 
about $900 million for its Fiscal 1961 Polaris missile 
program which will cover three new missile launching 
submarines, plus their armament, and will devote most 
of its aircraft procurement budget to the McDonnell 
F4H and the North American A3J with heavy emphasis 
on aircraft carrier modernization. Army is scheduled to 
devote a much higher percentage of its budget to pro- 
curement of battlefield missiles and other modernized 
armament. 


U. S. vs. USSR 


George F. Kennan, professor at Princeton University’s 
Institute for Advanced Study and former U. S. ambas- 
sador to Russia, is pessimistic over the willingness of 
the U. S. to recognize or compete with the Soviet chal- 
lenge. He said in a recent speech: 

“If you ask me—as a historian, let us say—whether a 
country in the state this country is in today, with no 
highly developed sense of national purpose, with the 
overwhelming accent of life on personal comfort and 
amusement, with a dearth of public services and a surfeit 
of privately sold gadgetry, with a chaotic transportation 
system, with its great urban areas being gradually disin- 
tegrated by the headlong switch to motor transportation, 
with an educational system where quality has been exten- 
sively sacrificed to quantity, and with insufficient social 
discipline even to keep its major industries functioning 
without grievous interruptions—if you ask me whether 
such a country has, over the long run, good chances 
of competing with a purposeful, serious, and disciplined 
society such as that of the Soviet Union, I must say 
that the answer is ‘no’.” 


FAA Rule Change? 


Watch for a move by the Federal Aviation Agency 
to ease its proposed rule-making of last July that would 
require the installation of airborne radar on the majority 
of transport aircraft by March. Under the proposals, 
airborne radar would be required on all aircraft in a 
transport category except Douglas DC-3s and Lockheed 
L-18 Lodestars at an over-all estimated cost of about $27 
million (AW July 27, p. 43). Protests from airlines were 
immediate and sharp and, as a result, FAA chose to 
lighten the burden the program would place on the 
industry. Chances are strong that the requirement for 
installation will not be dropped. However, FAA will sub- 
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stantially stretch out the eight-month time limit orig- 
inally allowed for completion of the over-all program, In 
addition, DC-4 and Lockheed L-049 aircraft may be 
excluded from the requirement. 


New ARPA Director .. . 


Dr. Charles L. Critchfield is scheduled to replace Roy 
W. Johnson as director of Defense Department’s Ad- 
vanced Research Projects Agency while retaining his 
position as director of scientific research for the Convair 
Division of General Dynamics Corp.  Critchfield, a 
physicist, will move into the post on Nov. 16, serving 
without pay in the $19,000-a-vear post in order to gain 
exemption from conflict-of-interest statutes. He also, 
by Defense directive, will avoid any contact with defense 
contracts involving Convair. Johnson, director of ARPA 
since its inception early last year, announced his plans for 
retirement in October (AW Oct. 26, p. 30). 


. . - And CAB Chairman 


Whitney Gillilland was named by 
President Eisenhower last week to replace Harmar Denny 
on the Civil Aeronautics Board and is slated to take 
over the chairmanship after the present chairman, James 
Durfee, moves to the Court of Claims. At the same 
time, Alan Boyd Miami attorney and a member of 
the Florida Public Utilities Commission, was scheduled 
to be appointed as a Board member to fill the vacancy 
created by the resignation of Louis J. Hector last Septem- 
ber. Boyd, an Air Force pilot during World War II 
and the Korean VW is 37. 

Gillilland is pres chairman of the Foreign Claims 
Commission. He is an Iowa Republican and a member 
of the bar. In 1953. he served as assistant secretary of 
agriculture. 


On another front 


Reorganization Opposition 


ispect of the new Air Research 
mand reorganization plan has de- 
Force Scientific Advisory Board 
ntation to that group by Lt. Gen. 
Misgivings are being expressed over 
\ir Force Cambridge Research Cen- 
irch and Geophysics Directorates 
ind Control Development Divi- 

ge all Air Force avionics system 


Opposition to 
& Development ¢ 
veloped within the Air 
following a recent 
Bernard Schrievei 
plans to include th 
ter’s Electronics R 
in the new Comn 
sion which is to 
developments. 

Opponents fea will divert AFCRC from its im- 
portant research 1 n and prefer to see it placed under 
the new Research Division. If AFCRC was placed under 
the Research Divi however, the Command & Control 
Development Di CCDD) would then have to 
expand the Mitr rp. to provide itself with technical 
support or else use Rome Air Development Center and 
Wright Air Devel nt Center personnel, introducing 
geographical separation problems. 

Some observer that Griffiss AFB in Rome, 
N. Y., where both ARDC and the Air Materiel Com- 
mand already ha ionic systems technical capability, 
is a more logi for new CCDD headquarters. 
(Indicative of th in which engineering terms creep 
into government Iphabet-soup,” the new CCDD is 
being called ‘‘C d, D-squared” in most ARDC 
circles.) 


—Washington staff 
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Delta Pioneers New Management Concept 


Development approach to interim space vehicle may 
set precedents for future NASA, industry relations. 


Washington—Delta space vehicle project planned to provide the U.S. 
with a highly reliable booster in the two-year interim before larger space 
boosters are ready is pioneering a number of management approaches that 
may set precedents for future relations between industry and National 


Aeronautics and Space Administration. 


The project was conceived last February when the agency was less than 
six months old because NASA realized that a number of valuable satellite 
and probe missions could be carried out with relatively small payloads long 
before larger boosters could be obtained. 


Delta’s over-all concept, cost and pay 
load philosophy have been criticized, 
chiefly by those who favor putting effort 
into big-payoff projects, even though 
they may be farther along the time scale 
instead of spending money and man 
power on interim programs. The critics 
say the program comes far too late to be 
effective in the technological race with 
Russia. 

These critics are said to include even 
some NASA officials. NASA personne! 
directly concerned with the project 
deny this and express a high degree of 
satisfaction with the program’s progress 
thus far—it is on time and within its 
budget—and high hope for its over-all 
success. 

They concede that if the program 
was being formulated now, different 
vehicle components might be chosen 
But they say this obvious criticism can 
be made of virtually any development 
program. 

When NASA realized that a number 
of valuable payload programs could bear 
fruit before the special Vega and Cen 


3rd STAGE 
SOLID PROPELLANT 
(ABL X-248-AS DELTA) 
WEIGHT - 522 LBS, 
THRUST -3,100 LBS. 





2nd STAGE 
(AJ ~10-118) 
WIFNA ~ UDMH 
WEIGHT -4,686 LBS. 
THRUST - 7,800 LBS. 


Ist STAGE 96" 


(THOR) 

LOX ~ JP-4 

WEIGHT ~ 106,763 LBS. 
THRUST ~ 150,000 LBS. 


*4 th STAGE 


taur space systems—using the Convair 
Atlas intercontinental missile and upper 
stages especially designed for space use 
-could be ready, it decided that an in- 
terim vehicle was necessary. 

Basic criteria were high reliability 
and a tight time and money schedule. 
Without these three ingredients, the 
program would produce no great gain 
over waiting for the larger boosters. 

Two boosters of adequate size were 
available—the Douglas Thor and _ the 
Chrysler Jupiter intermediate range mis- 
siles. Because Thor already had been 
flown a number of times on military 
and space missions with suitable upper 
stages—and because the same uppe1 
stages also had flight histories from the 
Vanguard program—the Thor Able was 
chosen as a starting point. 

NASA then picked up the Bell Tele- 
phone Laboratories guidance system, 
which has a 100% successful flight 
record, from the later version of Thor 
Able. It also incorporated the Van- 
guard injection control system in an 


© 


* 65 LBS 


* 500 LBS 


NASA DRAWING shows Delta space vehicle stages, payload/mission capabilities. 


26 


attempt to ensure the high injection ac- 
curacy needed for the planned missions. 

The Thor booster has had 35 success- 
ful flights in the last 39 launchings, 
and 23 of the last 24 shots were suc- 
cesses. These include some Thor Ab 
and some operational shots. The Aere 
jet second stage had a better record a 
it was modified for the Thor Able con- 
figuration than it did in Vanguard, but 
its over-all record was considered good. 
The Allegany Ballistics Laboratory third 
stage had “a more than reasonably 
good” record, NASA said. 

The program calls for 12 vehicles to 
be fired over two years beginning next 
March. Funding in Fiscal 1959 was 
$13.8 million. In Fiscal 1960 it is $13.3 
million. Although critics say the total 
cost could easily run to $60 million, 
NASA project personnel say it will run 
closer to a total of $36 million. 

Many of the payloads will have one 
experiment or one primary experiment 
plus one or two secondary ones. This 
has brought the criticism that conduct- 
ing one experiment per launch is a waste 
of vehicle and does not produce a num- 
ber of different measurements at one 
time and point in space, as a multiple- 
experiment payload, such as the Ex- 
plorer III, does. 


NASA Reply 


NASA’s reply to this is that both ap 
proaches have merit—and both are being 
used in NASA projects. So far as Delta 
itself is concerned, the weight penalty 
imposed by carrying a precise guidance 
system and the gain in conducting a 
few experiments more completely is con- 
sidered worthwhile. 

Delta is unique in NASA’s stable of 
vehicles because it is the only one in 
which over-all technical control is re- 
tained inside NASA, with no middle 
man between NASA and the prime 
vehicle contractor. The Delta contract 
was the first let by NASA directly to a 
prime. 

Along with this arrangement 
more responsibility and more authority 
—and NASA emphasizes both points 
for the vehicle contractor, which is 
Douglas Aircraft Corp. in the case of 
Delta. NASA also is providing a mini 
mum of government furnished equip- 
ment, which gives the contractor more 
latitude, may cut costs and associates 
authority with responsibility. 

From NASA’s point of view, it places 
all phases of vehicle development and 
integration of payload with vehicle in 
the hands of the project manager. Pay- 
load direction is divided between two 
others in NASA, and all payload de- 
velopment is supervised either by 
NASA’s Goddard Space Flight Center 
or its Langley Research Center. 


goes 
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This approach was not possible on 
the Vega and Centaur program because 
management of these already had been 
contracted from Defense Department's 
Advanced Research Projects Agency to 
USAF’s Ballistic Missile Division and 
Space Technology Laboratories, Inc., 
before the programs were transferred to 
NASA. 

The Saturn project also is being in- 
herited from ARPA, and it represents 
still another type of situation in which 
ARPA had contracted to the Army Bal- 
listic Missile Agency for technical di- 
rection as well as development. 

Just how much of the Delta approach 
will be applied to later programs is un- 
certain, and NASA officials will not say 
that it sets a pattern for the future; yet 
they are enthusiastic about its progress 
thus far, and about the management 
techniques being used. 

One facet of the Delta program, 
which actually originated with NASA’s 
acquisition of Vanguard but was con- 
sidered a special situation at that time, 
is the use of a review team. This is an 
independent group not attached to the 
project it is reviewing that assesses tech- 
nical validity, quality of work, how close 
the program is to meeting requirements 
etc., and reports to NASA’s director of 
space flight development. The commit- 
tee is useful only when the engineering 
is being done and usually operates only 
once. 

' This technique also is being used 
in the Scout vehicle project. 

The approach on Delta appears to be 
an attempt to make haste cautiously. 
While the time scale is of top impor- 
tance, so is reliability. NASA feels that 
it cannot afford any major catastrophies 
this early in its efforts to formulate a 
comprehensive space program. 

One example of this caution is high- 
altitude propulsion tunnel testing of the 
ABL X-248-A5 Delta third-stage engine 
at USAF’s Arnold Engineering Develop- 
ment Center at Tullahoma, Tenn. Al- 
though this basic engine went through 
an altitude firing test program there be- 
fore it flew on the USAF Thor Able 
vehicles, NASA wanted to test relatively 
minor changes that it had made before 
it flight-tested the engine. Changes in- 
cluded use of different materials, differ- 
ent connecting points, etc. 

The recent launching of a 100-ft. in- 
flatable sphere from Wallops Island, 
Va., (AW Nov. 2, p. 37) constituted 
the first flight test of Delta hardware. 
The second stage of the launching 
vehicle was the complete final stage of 
a Delta. The shot tested the spin stabil- 
ization, rocket engine, explosive bolt 
clamshell fairing, spring-powered pay- 
load ejection mechanism and the ability 
to control to a high level the weight, 
balance and quality of hardware de- 
livered to the field on a specific time 
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Delta Timetable 


Washington—Ten of the 12 Delta vehicles scheduled to be launched between 
March of next year and March, 1962, by National Aeronautics and Space Admin- 
istration have been assigned payloads. Another has a tentative mission. Attempts 
also are being made to compress the timetable. First six vehicles will be fired from 
the Atlantic Missile Range, the remainder from the Pacific Missile Range. On-site 


lead time for payloads is one month. Tentative schedule now calls for these 
missions and launching times: 


properly if it has been done. 


inclination 33 deg. 


inclination between 43 and 53 deg. 


@ Echo II—May, 1961. 
Echo shot above. 


@ Echo II—January, 1962. 


experiments. 
@ Spare—March, 1962. 





@ Project Echo—March, 1960. Launching of a 100-ft. inflatable passive commu- 
nications reflector into a 900 naut. mi. circular orbit (AW Sept. 28, p. 30). Launch 
azimuth will be 44.5 deg., inclination just under 50 deg. 

e P-14 lunar probe—June, 1960. Payload of 65 }b. carries a magnetic experiment 
that NASA feels Russia may not have performed yet and may not have performed 
Azimuth heading will be between 70 and 90 deg. 
@ Tiros II—August, 1960. Meteorological satellite with a payload up to 270 Ib., 
for a 400 naut. mi. orbit. Azimuth 44.5 deg., inclination 51 deg. 

e S-3 radiation belt experiment—October, 1960. An 82-lb. payload for an elliptical 
orbit with 150 naut. mi. perigee and 40,000 naut. mi. apogee. 


© S-16 solar spectroscopy experiment—December, 1960. Circular orbit at 400 naut. 
mi., payload of 300 Ib., carrying Lyman-alpha radiation experiment to give data on 
processes involved in the generation of solar energy. 


@ Spare, unless a tentative payload has been assigned recently. 

Polar trajectory with same payload and altitude as the 
Azimuth 180 deg., inclination 90 deg. 

e S-6 atmospheric structure experiment—July, 1961. Elliptical orbit, 135 naut. mi. 
perigee and 600 naut. mi. apogee, 350-lb. payload. 
90 deg., for a north-to-south polar trajectory. 
© S-26 geodetic satellite—September, 1961 
satellite weighing 185 Ib. (AW June 22, p. 145). Circular polar orbit at 790 naut. mi. 
e S-27 topside ionospheric sounder—November, 1961. 
200 Ib. payload at 700 naut. mi. altitude 
developed payload (AW June 22, p. 139 
Polar, circular orbit of 900 naut. mi. 
times experiments such as Echo will be repeated depends upon results of earlier 


No payload assigned. 
Range is expected, although the number will vary according to mission. 


Azimuth 107 deg., 


Azimuth 70 to 85 deg., 


Azimuth 180 deg., inclination 
Flashing light navigation and geodetic 


Polar circular orbit with 
This probably will be the Canadian- 


Number of 


Polar orbit from Pacific Missile 








scale. Project personnel say all were 
100% successful on the basis of quick 
look data. Part of the reliability pro 
gram included changes from the Thor 
Able spin rockets. 


Although Delta has appeared in 
artist’s conceptions with a bulging fair 
ing around the payload, there actually 
are four or five fairing designs, varying 
with specific payloads. The bulging fair 
ing will be used only if payloads can’t 
be squeezed down, and types of fairings 
will be cut to a minimum. 


Complex Vehicles 


NASA believes that it will be more« 
useful to decide how adventuresome it 
can be with more complex vehicles onl; 
after it has seen what it can do with th« 
simpler vehicles. It feels that in the 
long run it will gain more time this way 

Changes in the Delta over the Thor 
Able configuration are expected to give 
about a 50% increase in capability over 
the Thor Able, project personnel say, 
although this is not apparent from th 
few comparisons that can be made. 

Delta will be able to put 500 Ib 
in a very low earth orbit; 200 Ib. in 


highly circular earth orbit of un 
pecified altitude; 300 Ib. in an elliptical 
rbit with relatively close apogee and 


perigee; 82 Ib. in a highly elliptical orbit, 


nd 65 lb. for a lunar mission, ac- 
ording to NASA figures. Delta’s critics 
vy such a small payload will return lit- 


tle or no new data. 


Detractors have criticized NASA for 


failing to make use of either the Aerojet 


\J-10-104 Able Star engine, which has 
bout 2.5 times the tankage of the AJ- 
10-101A used to launch Explorer VI, 
r the Lockheed Agena stage, powered 
15,150-lb. thrust Bell Hustler 


by the 


engine and coupled with the Thor to 


make the Discoverer vehicle. 

NASA officials say they are consider 
ng all engines but that a keystone of 
the Delta program’s philosophy is that 
it will not deviate from its original 
vehicle components because that would 
mean deviation from its budget, its time 
cale, its reliability goals, and, there- 
fore, its basic mission. If these engines 
re used with the Thor—which is con- 
sidered likely—they will bear other 
names and will not be part of the Delta 
project, NASA said. 
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USAF Program to Sell Facilities 
Nears Stage for Actual Exchanges 


Washington—Air Force program to 
sell a number of USAF-owned plants to 
the contractors occupying them is now 
reaching the point of actual exchanges 
in ownership. Plans for the program 
were initially laid down in 1957. 

Under present planning, first two 
facilities to change hands will be the 
Santa Monica, Calif., plant occupied by 
Douglas Aircraft Co. and an installation 
operated by General Electric Co. in 
Johnson City, N. Y. A number of other 
proposals are under negotiation between 
the Air Materiel Command and the in- 
dividual firms involved. 

Air Force officials say a majority of 
the plants are World War II facilities 
designed for mass production which 
have limited military usefulness under 
present conditions where relatively few 
end items of any one weapon system 
are being procured or planned. 


USAF Inventory 

At present, the Air Force owns 49 
active numbered facilities, including 13 
airframe plants, eight engine plants, five 
heavy press plants, five missile plants, 
four missile engine facilities and six fuel 
plants plus a number of miscellaneous 
facilities, including liquid oxygen instal- 
lations. 

Most of the airframe and engine 
plants probably will be sold, if possible, 
with the Air Force retaining possession 
of the newer facilities such as the liquid 
oxygen plants and enough of the older 
installations to ensure that the U.S. re- 
tains an adequate capacity to maintain 
vital defense production. 

In addition, Air Force hopes to sell 
a number of USAF facilities located 
within plant areas largely owned by pri- 
vate companies. 

In both cases, facilities the Air Force 
hopes to sell to the contractors have 
been declared “‘excess to ownership” by 
USAF procurement and production of- 
ficials at Air Force headquarters in 
Washington. 

The “excess to ownership” classifica 
tion is applied to facilities where de- 
fense production is still under way, al- 
though most often on a limited scale 
where its operation has become uneco- 
nomical to USAF. 

Once a facility is placed in this cate- 
gory, Air Force headquarters instructs 
the Air Materiel) Command in Davton 
to contact the private producer in the 
plant and offer it for sale at ‘‘a fair mar- 
ket price.” 

If, as one Air Force spokesman ex- 
plains, the contractor replies with a sug- 
gested price that “reflects good faith on 
his part,”’ the negotiations are continued 
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by AMC and, after tentative agreement 
has been reached, channeled through 
USAF headquarters and on to the 
Armed Services Committees of both the 
House and Senate, which by law must 
approve any sale of USAF property with 
a value of over $25,000. 

After this approval is obtained, the 
projected sale is passed along to 
the General Services Administration 
through the Army Corps of Engineers 
for final negotiations and disposal. 

At present, only the Douglas and 
General Electric proposals have . been 
transmitted from Air Materiel Com- 
mand back to Air Force headquarters, 
although a number of letters have been 
transmitted to other firms by AMC. 

Proposed sale of the Douglas Santa 
Monica facility has been approved by 
both congressional committees and is in 
the process of being referred to the Gen- 
eral Services Administration. 

Sale of the Johnson City, N. Y., plant 
to General Electric has been approved 
by the Senate committee but must still 
clear the House. 

If, after receiving the AMC letter, a 
contractor's reply and suggested sale 
price does not indicate a seriousness on 
his part to negotiate, the Air Force must 
then continue its ownership of the 
facility at least until its defense con- 
tracts have expired and it can be desig- 


nated ‘excess of need.” “Excess of 
need,” a classification one-step below 
“excess to ownership,” is a necessary 
designation before the Air Force can 
actively attempt to sell the plant to any 
potential customer rather than to the 
tenant only. 


Potential Lever 

An effective lever, however—and one 
that USAF says it has not yet employed 
—could be the implied or implicit notifi- 
cation to a company that, if it refuses 
to seriously negotiate, no further de- 
fense contracts will be forthcoming and 
the plant will be allowed to phase out 
into the “excess of need” category 
which entails a complete halt to pro- 
duction. 

Air Force procurement officials be- 
lieve that the sale of a facility rather 
than its closing should generally be pref- 
erable to all parties concerned. It en- 
tails a minimum disruption of the labor 
and management forces involved and, in 
addition, permits the employer to 
broaden his own base of operations by 
seeking cominercial contracts or other 
defense work which he probably could 
not perform so long as the plant 
remained under USAF ownership. 

In addition to the firms which have 
been, or may be, designated “excess 
to ownership,” nine other plants have 
been approved for classification of “ex- 
cess to need” by Air Force headquarters 


since all production has come to a halt. 
The largest of these is the Ford Chicago 
plant where Pratt & Whitney J57 turbo- 
jet engines were once produced. 


U.S., Turkey Plan Jupiter Sites 


Washington—U.S. last week for- 
mally announced plans for deployment 
of a Jupiter intermediate range ballistic 
missile squadron in Turkey and, in a 
related move, proposed a gradual with- 
drawal of Strategic Air Command fa- 
cilities from Morocco. 

In another area, the Air Force also 
acknowledged that the number of ‘Thor 
IRBM_ squadrons has been reduced 
from the originally planned five to four 
as reported earlier by AviaTION WEEK 
(AW Oct. 26, p. 25). The now-can- 
celed fifth squadron would have re 
mained within the continental U.S. 
as a back-up unit, the other four are 
being deploved at bases in Great 
Britain. 

In announcing the bilateral agree- 
ment to establish a Jupiter squadron in 
Turkey, the Defense Department said 
detailed arrangements for the bases have 
been completed. The bases will be 
operated initially by USAF personnel 
and later by the Turks. It will be the 
third Jupiter squadron planned in 
Europe under NATO control. ‘Two 
others are scheduled to be deployed in 


Italy. Nuclear warheads for the missiles 
will remain in U.S. custody. 

I'he Defense Department said the 
cutback in the number of Thor squad- 
rons from five to four represents an 
“adjustment of programs” that sfill “as- 
sures a balanced use of available re- 
sources to meet current defense needs.” 

The department said, however, that 
since special requirements for the mis- 
sile defense and the National Aeronau 
tics and Space Administration still exist, 
limited production of the Thor bv 
Douglas Aircraft Co. will continue un- 
til these needs are satisfied. 

The proposal for withdrawal from 
the three SAC bases in Morocco have 
been presented to the Moroccan gov- 
ernment, and, after arrangements have 
been completed, it is expected that the 
closing of SAC bases and removal of 
personnel will be accomplished by 
stages over a period of several years. A 
major reason behind the gradual with- 
drawal is to lessen the impact on the 
Moroccan economy. It is estimated 
that U.S. forces and dependents spend 
about $40 million annually in Morocco. 
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Special Training Areas 


Programed by SAC 


Washington—F'stablishment of seven 
special air routes for Strategic Air Com- 
mand low-level training missions was 
announced last week in a joint state- 
ment by SAC and the Federal Aviation 
Agency. 

Radar bomb runs over simulated tar- 
gets throughout the country will begin 
on Nov. 23 with Boeing B-47 and B-52 
jet bombers flying the new routes, which 
are 20 mi. wide and vary in length up 
to 500 mi. The announcement did not 
disclose specific areas where the tests 
will be made. 

Termed the “Oil Burner” routes, the 
military flight paths will start at a 
minimum altitude of not less than 
1,000 ft. above the highest terrain and 
run upwards to 20,000 ft. and higher, 
according to FAA. 

Designed to increase SAC’s all- 
weather proficiency, the routes are lo- 
cated primarily over sparsely settled 
areas away from population and airport 
centers. They will be in use an average 
of about 10 hr. a day during two 5-hr. 
periods five days a week. The schedules 
will avoid peak civil air traffic periods. 

The announcement said that air car- 
rier, business and private aircraft op- 
erators will be constantly informed of 
the probability of SAC missions in their 
areas.. SAC aircraft flving the “Oil 
Burner” routes also will maintain an 
approximate speed of only 300-mph. to 
avert the possibility of disturbance from 
sonic booms. 


Germany and Canada 


Seek Standard F-104. 


Bonn—Current discussions between 
West German and Canadian officials 
in Ottawa are aimed at bringing closer 
coincidence between the two countries’ 
combat versions of the Lockheed F-104. 


The German configuration, the 
F-104G, is designed for a dual bombing- 
interceptor mission. The Canadian ver- 
sion, the CF-111, places primary em- 
phasis on the bombing mission. It 
would be assigned to the NATO com- 
mand as follow-up equipment for the 
Avro CF-100s now stationed in Ger- 
many. 

The first of Canada’s F-104s is due 
off the assembly line in April, 1961. The 
first of the German all-weather Star- 
fighters is scheduled for completion in 
October, 1961. Each country intends 
to build 200 planes, but the German 
order will be supplemented by 66 
F-104Gs built by Lockheed in the U.S. 
Lockheed expects to have the first of 
this production run ready by August, 
1960. 

Belgians and the Dutch have posed a 
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He also disclosed at the meeting that: 


new company are almost complete. 





Martin Leaving Airplane Business 


Martin Co. is no longer seeking any new airplane business, though there is a 
question of semantics involved since Martin does not define as an airplane such 
vehicles as the manned stage of Dyna-Soar. 

This was in contrast to sentiment at Martin as late as last summer (AW June 8, 
p. 97), but the cancellation of the P6M jet seaplane contributed to a change. In 
Martin’s third quarter report, Chairman George M. Bunker noted that: 

“Tt (Martin) is to all practical purposes out of the aircraft business. 
expect to design and produce another aircraft. 
missile, electronic and nuclear fields is nearly complete.” 

Speaking to the Boston Society of Security Analysts last week, Bunker reiterated 
the policy, but pointed out Martin was in the defense business more than ever. 
“The first of what you have heretofore classified as the old-line aircraft builders 
has become the first to shed its wings,” Bunker said. 


© Negotiations with Heinkel, Messerschmitt and Telefunken for formation of a 
It would be owned half by Martin and half 
by the German companies. Martin is interested in Telefunken’s commercial elec- 
tronics capabilities and also in production for the Hawk missile for NATO and 
perhaps of the air-breathing Mace if West Germany orders it. 
@ More than 10% of the common stock of General Precision Equipment Corp. 
has been acquired in the last four months. A substantial purchase of General Preci- 
sion’s $2.98 preferred stock, sold to the public last summer, also has been made. 
Bunker said no merger is planned now since he feels the disparity in Martin and 
General Precision sales and earning’s considering present market prices, is too great. 
General Precision’s Chairman James W. Murray added that two other companies 
had shown interest in merging with GPE, but that none was contemplated. 


It does not 
This transition to the aero-space, 








further wrinkle in trying to arrive at a 
standard version of the F-104 for Eu- 
rope. Both countries reportedly are 
close to making a decision to buy be- 
tween them 200-300 advanced all 
weather Starfighters. However, they 
wish to place primary emphasis on the 
intercept mission. They also favor 
breaking down the total German-Bel- 
gian-Dutch order so that each of the 
three countries build the same parts for 
the entire order of 400-500 planes, The 
four German __ firms—Messerschmitt, 
Heinkel, Dornier and Siebel—reported]\ 
were intially reluctant to divide the or- 
der six ways instead of four even though 
there would be a greater quantity of 
the parts each would build. That ob 
stacle now is understood to have been 
overcome. 


Little Joe Shot Tests 
Mercury Escape Unit 


Washington—Second boilerplat 
model of the 2,000 Ib. Mercury cap 
sule was fired by a Little Joe booster 
last week in a successful test of the 
pilot escape system under maximum 
acrodynamic loads. 

The capsule was boosted to 33,000 
ft. altitude where the escape rockets 
mounted on a 16 ft. tower above it 
were fired. These rockets burned for 
one second, sending the capsule in a 
large arc to an altitude of 35,000 ft. and 
a point several thousand feet from th 
path of the Little Joe booster which 
was simulating the Atlas vehicle to b 
used during the manned flights. 


he escape tower was jettisoned after 
) 20-sec. coasting interval and a stabiliz- 
ing drogue chute was deployed after 
nother 10 sec. Three minutes after 
separation at about 10,000 ft., the 
main chute was inflated to reduce the 
rate of descent to 30 ft. per second. 

Data gathering was done mostly by 
m-board recorders with telemetering 
being used to send acceleration infor- 
mation to the ground. Data included 
stresses in the structure and type of 
1erodynamic motion through the sepa- 
ration and recovery phases. 

The first Little Joe-Mercury capsule 
flight last Oct. 3 was a successful test 
f the eight engine booster with all of 
its four Pollux and four Recruit engines 
firing. During the second flight, a short 
trajectory was desired and two of the 
Pollux engines were dummies. 

Capsule recovery was complete 45 
after launch. When the main 
parachute deployed, a smoke bomb was 
ignited and a flashing light turned on. 


min 





Soviet Rocket Plans 

Washington—Soviet astronomer Boris 
Kukarkin has announced that more rock- 
ets definitely will be sent to the moon 
and the planets to take photos, including 
color, to become permanent scientific 
relay stations and eventually gather 
samples of substances. World’s largest 
X-shaped radio telescope also is being 
built near Moscow to study deeper layers 
of the moon’s surface and to try to learn 
the rotation period of Venus by pene- 
trating its surrounding blanket of fog. 
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Irvine Pushes ‘Fresh’ Space Approach 


By Erwin J. Bulban 


Wichita, Kan.—The United States 
must drastically streamline its defense 
and government research organizations 
and assign greater responsibilities to 
industry to beat the Russians in the mis- 
sile and space race, Lt. Gen. C. S. Ir- 
vine, (USAF, ret.), stressed here last 
week. 

Speaking during the 1959 national 
midwestern meeting of the Institute of 
the Aeronautical Sciences, the former 
deputy chief of staff for materiel, head- 
quarters, USAF, now vice president- 
planning, Avco Manufacturing Corp., 
said it was obvious that the U.S. cannot 
maintain an efficient and economical 
military posture in the years ahead if 
we insist on adhering to tradition and 
policies as old as Genghis Khan. 

Irvine outlined several basic 
requiring a fresh and enlightened ap 
proach; otherwise, he noted, “we will 
continue to look at the tail lights on 
the Russian caboose, alwavs rounding 
the corner ahead of us.” He said that 
some seven vears ago the U.S. was 
ahead of the Russians, but two 
ago they had already achieved parity 
with the U.S. in important missile and 
space development, and now he esti 
mated that they were ahead of us in 
certain areas. 

He called, as essential to survival, a 
simple and positive civilian and military 
command structure as the first and most 
important basic area. Acknowledging 
the need for a strong, well-managed and 
well-financed National Aeronautics and 
Space Administration, for supervision of 


areas 


yvear;rs 





Soviet Speed Record 


Paris—Headquarters of the Federation 
Aeronautique Internationale last week 
received notification from Moscow that 
1 Soviet single-turbojet aircraft has es- 


tablished a world speed record of 
1,484 mph. (2,388 km.). 

Present FAI speed record, according 
to FAI, is held by USAF Capt. Walter 
Irwin who on Aug. 16 last year flew 
at 1,384 mph. in a Lockheed F-104. 

Soviet telegram to FAI gave the air- 
craft designation as E66 and the pilot’s 
name as Georges Constantinovitch Mos- 
solov. No other details were contained 
in the telegram. Usual procedure is for 
the claimant country to follow up _ its 
telegram announcement with documen- 
tation to support its claim. French re- 
ports from Moscow indicated the re- 
ported record flight was carried out at an 
altitude of 40,000 ft. 
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purely scientific endeavors, he contended 
that NASA must contain within itself 
important and authoritative elements of 
our military management to assure 
proper control and direction of the top 
scientific effort. He stressed that 
NASA’s essential role should be in 
basic and applied research and the staff 
be pared, if necessary, to carry out 
these functions—which he saw as de- 
veloping broad, far-reaching programs. 

Irvine deplored what he claimed was 
a tendency in governmental organiza- 
tions, particularly new ones such as 
NASA, to wish to tie up a company’s 
proprietary rights, covering its 20 years’ 
past work, if it is to work on one ad 
vanced piece of defense business. He 
called such retroactive provisions asking 
for government title to prior company- 
sponsored research obviously unfair, and 
certainly not ethical or sound business 
practice. 

He called it axiomatic that the U.S. 
must not permit duplication in govern 
ment shops, arsenals, depots or labora- 
tories, of those creative and productive 
efforts best performed in a free competi- 
tive economy. Government organiza- 
tions should establish the requirements 
and the direction of the basic research 
effort; the development engineering, 
production engineering and finally the 
precision manufacturing of the hard- 
ware itself, must be handled bv large 
and small industrial corporations, ac 
cording to Gen. Irvine. 

This must be done, he said, be 
cause government-owned-and-operated 
bureaus follow the Russian system, and 
this method only works if there is a 
dictator—we can’t beat the Russians by 
copying their system, Irvine added. 

When we try to separate research 
and development functions between 
NASA and the Advanced Research 
Projects Agency and the three military 
departments, he said, we have had the 
utmost difficulty and a great deal of 
time and effort of our most capable 
people has not been used to advantage. 
lhe real U.S. capabilities in the space 
field lies primarily with private industry, 
he said. 

Within NASA and at the top of the 
Department of Defense, Irvine urged 
that we switch quickly to a modern 
streamlined organization, greatly _ re- 
duced in numbers of divisions and num- 
bers of people. A simple, understand- 
able and operable military-type line and 
staff organization, with top civilian per- 
sonnel given higher grades and higher 
pay, should be able to produce appro- 
priate results. 

Next, Irvine continued, is need for a 


single military service, with functional 
divisions for land, sea and aerospace; a 
single uniform, a single military com- 
mander, equivalent to the present chair- 
man of the joint chiefs of staff, report- 
ing directly to the secretary of defense. 
Irvine tagged the present joint chiefs 
of staff organization as ‘‘a very fine de- 
bating society,” with its chairman per- 
mitted only to make recommendations 
to his civilian counterpart, the head of 
Department of Defense, and not de- 
cisions. 


World Command 


Under the senior military com- 
mander of the new organization, there 
should be a vice commander for each 
of the three functions, on a world-wide 
basis. Single world-wide commands for 
the strategic air function and for the 
air defense function should be created 
and appropriate commands are essential 
for operations on the surface and below 
the surface of the sea and finally, for 
all troop operations on land, he said. 

Specialized engineering, _ procure- 
ment, production and support opera- 
tions should be set up for each of the 
three major functional areas, in order 
to provide proper chain of command. 

Civilian transportation was another ' 
basic area Irvine claimed needed a fresh 
approach. In the past, he said, it has 
been the tendency for the Air Force 
and the aircraft industry to provide 





ALBM Future 


Washington—Decision on whether to 
proceed with the development and _pro- 
duction of Air Force’s GAM-87A. air- 
launched ballistic missile will depend 
in part upon results of a detailed analy- 
sis now under way by USAF and Doug- 
las Aircraft Co., the ALBM prime con- 
tractor. The study, requested by office 
of the director of defense research and 
engineering, seeks to determine whether 
an ALBM with sufficient accuracy to 
be tactically useful can be designed, pro- 
duced and put into operational use be- 
fore manned bombers become obsoles- 
cent. Defense Department is not op- 
posing the GAM-87A program, as ru- 
mored in some quarters, but feels that 
previous timetables and predicted ac- 
curacies are not realistic. It wants to 
avoid beginning an expensive program 
which will suffer costly cancellation 
later. Current Air Force GAM-87A 
Phase I study contract at Douglas has 
been extended from Oct. 31 to early 
1960 to cover program analysis re- 
quested by Defense Department. 
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developments in civil air transportation 
on the basis of accidental “fall-outs” for 
military efforts. We must, he said, 
direct a much greater portion of our 
best scientific, engineering and indus- 
trial efforts toward satisfying civil trans- 
port requirements. On the long term, 
it is essential when we produce and 
optimize Mach 3 transports. It is 
mandatory that we optimize propulsion 
and body structure combinations into 
ideal configurations to permit economi- 
cal and efficient transportation at speeds 
to Mach 10. 

Irvine noted that the civil transport 
requirements of the future provide an 
opportunity for the ex-military minds, 
in civilian aviation manufacturing and 
engineering organizations, to analyze 
requirements for more effective move- 
ment of people and material and ensure 
fulfillment of these needs. 

For example, he noted, we have, with 
the advent of jet transport operations, 
developed expeditious means of mov- 
ing people and cargo from runway to 
runway; however, our methods of trans- 
porting these loads from home and 
office to runway on departure and from 
runway to home and office on arrival, 
are antiquated and inefficient and not 
on a par with the transportation efh- 
ciencies we must attain in the future. 

It is also imperative that strong and 
positive action be taken to completely 
align all air trafic communications and 
flight control systems—civil and military 
—under single civilian control. In these 
areas, it is imperative that senior com- 
mand and supervisory tasks be _per- 
formed by personnel holding military 
reserve or National Guard commissions 
so that ‘the 30-sec. transition from 
peace to war alert” can be accomplished 





Putt Heads IAS 


Wichita, Kan.—Lt. Gen. Donald L. 
Putt, (USAF, ret.), has been elected 
president of the Institute of the Aero- 
nautical Sciences for 1960, succeeding 
William Littlewood, vice _ president- 
equipment research for American Air- 
lines, it was revealed here last week dur- 
ing the institute’s National Midwestern 
Meeting. 

Gen. Putt now is president of United 
Research Corp., Menlo Park, Calif., a 
United Aircraft Corp. subsidiary. 

In another action, J. Earl Schaefer, 
Boeing Airplane Co. vice chairman, who 
retired from the company earlier this 
year but retains his title, was honored 
by the institute for his contributions to 
the aircraft industry and the U. S. dur- 
ing the past 31 years. Schaefer joined 
Stearman Aircraft Co., predecessor of 
the Boeing-Wichita Division, in 1928 
and for many years was general manager 
of the division and a vice president and 
director of Boeing. 
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Rocketdyne Tests 400,000 Ib. Thrust Engine 


Research and development rocket engine in the 400,000 Ib. thrust class is shown in static 
firing test stand in this first photo made at Rocketdyne’s Field Propulsion Laboratory. 
Engine, designated E-1 by the company, is not scheduled for any specific vehicle at present; 
tests center on combustion, turbo-machinery design and systems operation. 


for all individuals concerned by a sing 
Department of Defense executive orde: 
over their own traffic control circuits 


Future developments in air transport 


were also discussed by aviation pione« 
Grover Loening, who asserted that p1 
gress in air freight could make the $ 
billion St. Lawrence Seaway obsolet 
even before the cost of this giant proj 
was amortized. 

Loening envisaged entry of air carg 
planes into bulk shipment fields 
direct competition with 
freighters. He pointed out that « 
current types, such as the Lockhe 
Super Hercules, Canadair CL-44 an 
Douglas C-133 turboprops could hat 
bulkloads, such as malt or flo 
directly from processing plants—or « 
wheat loaded on planes on airstrips a 
joining farms—at a cost of app 
mately 44 cents per ton mile on a | 
of 2,600 mi. to South American « 
sumers. Total cost would be appro: 
mately $117 per ton, or 24 times t! 
cost of shipping it via freighter. B 
some buyers might be interested in suc! 
shipments even at increased cost 
sidering travel time would be approx 
mately 64 hr. compared with about 


§eCa-goins 


lays that it would take by freighter. 
Loening said that by 1970, much 
ulk as well as general cargo will be 
shipped. He believes that the 1970- 
pe cargo plane will be able to deliver 


n one year as much cargo as a 10,000- 


ton freighter in the same period. 


Loening saw the air cargo transport 
f 1970 as being an eight-jet turbofan- 
owered airplane capable of airlifting 
00-ton loads at 650 mph. With this 
erformance, the airplane would be 
ipable of providing a cargo lift of ap- 
roximately 325 million ton miles per 

ir on the basis of 5,000 hr. utiliza- 


tion, or more than 1006 times the air- 
lift capability of cargo planes of just 


15 years earlier. Fuel consumption 
vould be on the order of one-quarter 
ound per hour per pound of thrust. 

Looking toward 1970-1980, he con- 


templated a Mach 3 cargo plane capa 


le of carrying 100 tons payload pro- 
iding airlift of 1.250 billion ton miles 


per vear on the basis of 5,000 hr. an- 
nual utilization. 


A freighter carrying 
10,000 tons at 20 mph. operating 5,000 


hr. annually would provide a total of 


nly one billion ton miles annually, he 


uid. 





Uniform Cost Control Principles 
Adopted by Defense Department 


By Katherine Johnsen 


Washington—Defense Department 
last week released a uniform set of ‘cost 
principles” applicable to all defense con- 
tracts—except the competitive bid con- 
tract in which only the price is of gov- 
ernment interest. 

Until now, Defense Department has 
had two sets of cost principles applicable 
to two limited areas of contracting—one 
to cost reimbursable contracts—gener- 
ally research contracts—the other to 
contract termination settlements. There 
has been no explicit guide line as to 
what is and what is not allowable cost 
for the major area of negotiated fixed 
price contracts. The new principles 
apply to all three areas. 

The uniform set of cost principles, 
over five years in the making, was 
adopted and released on the eve of 
the most thorough-going congressional 
review of military procurement policies 
since the end of World War II. The 
extension of the Renegotiation Law 
passed at the past session directs the 
House and Senate Armed Services com- 
mittees to study and evaluate military 
contract practices (AW July 6, p. 29). 
House Armed Services, as well as House 
Appropriations Committee, has ineffec- 
tively prodded Defense Department for 
several years to establish uniform cost 
factors for all negotiated contracts 

Defense Department, explaining th 
long delay, pointed out that it “has had 
cost principles for cost type contracts 
ind for termination settlements,” add- 
ing: “The extension of cost principles to 
the fixed price area is a very complicated 


and controversial subject. It has been 
necessary to take into consideration the 
strongly held views of many parties at 
interest, including those of industry. 
The resolution of these areas of con- 
troversy has been difficult and, hence, 
progress has been somewhat slow.” 

The department also noted that it 
was issuing its cost criteria in the face 
of industry opposition, and commented: 

“Industry has traditionally opposed 
any of our regulations which set forth 
specific costs as unallowable. Industry 
contends that the government should 
allow all normal costs of doing business. 
lor this reason, industry is opposed gen- 
erally to most of the disallowances we 
have prescribed. Industry is also op 
posed to the utilization of cost prin- 
ciples in the fixed price area.” 

Defense spokesmen characterized the 
new set of principles as “generally carry- 
ing out past policies . . . tightening up 
in some respects . . . loosening up on 
They gave “the expansion of 
coverage” and “the elaboration of de- 
tail” as the notable features of the new 
cost guide lines. 

Policy-wise, the most significant as- 
pect appeared to be that they give for- 
mal authorization for the government’s 
sustaining the cost—or part of the cost— 
for a company’s basic research not di- 
rectly related to a specific contract. This 
is in line with the Administration’s 
policy of encouraging scientific research 
by private industrial firms, rather than 
having government agencies assume an 
increasing burden in the field. While 
so-called “blue sky” research, if “reason- 
able,” is an allowable defense contract 


others.” 





is the mounting of six Eagle missiles. 


be less expensive than the A2F. 





. . . . 
Eagle Missileer Competition 

Washington—Navy Bureau of Weapons finally has decided to break out its require- 
ment for Missileer, a new carrier-based 50,000-Ib.-gross aircraft to carry its long-range 
Eagle air-to-air missile. Shortage of funds for the program and the short-lead-time 
required to meet the Eagle’s timetable were halting factors (AW Oct. 26, p. 25). 
However, bidders conference is now scheduled for Nov. 16, in Washington. 

Request for proposals to airframe manufacturers are expected to be issued by the 
Bureau of Weapons shortly thereafter. Letters have been sent to prospective bidders 
with an outline of the requirements for the new aircraft. Requests for proposals also 
have been circulated among aircraft engine manufacturers. 

Bureau of Weapons is leaning toward a completely new aircraft, but if it 
appears that cost will be excessive in the light of present stringent economy Navy 
may be forced to use an existing aircraft. 
mentioned favorably in this category, but it would have to be scaled up to meet 
the requirements Navy has envisioned for the new carrier-based Missileer, which prob- 
ably will involve larger radar scanning capability, a greater quantity of avionic equip- 
ment, increased engine thrust and increased radius of action. Another requirement 


Another aircraft the Bureau of Weapons is considering is a modified Douglas 
A3D. This aircraft is too heavy—70,000 Ib. gross—for the new requirement but would 


4A modified Grumman A2F has been 








cost, hardware development cost must 
be directly related to a specific project. 

Here is the restriction which is 
spelled out on government financing of 
basic research as an indirect cost on a 
defense contract: 

“The reasonableness of expenditures 

. should be determined in light of all 
pertinent considerations, such as previ- 
ous contractor research and develop- 
ment activity, cost of past programs and 
changes in science and technology. Such 
expenditures should be pursuant to a 
broad planned program, which is rea- 
sonable in scope and well managed . . . 
advance agreements . . . are particularly 
important in this situation. In recogni- 
tion that cost sharing of the contractor’s 
independent research and development 
program may provide motivation for 
more efficient accomplishment of such 
program, it is desirable in some cases 
that the government bear less than an 
allocable share of the total cost of the 
program. . .” 

In the area of fixed-price negotiated 
contracts, Defense Department said the 
introduction of a set of concrete cost 
allowance and disallowance principles 
should result in savings to the govern- 
ment “in the long run.” It commented 
that “since we have not provided spe- 
cific guidance in the past, these new 
principles will, at least in some in- 
stances, result in reduced recovery by 
contractors for certain particular items 
of expense.” 

The department said that the new 
principles “will not materially change 
our operations” in the area of cost reim- 
bursement contracts—which have been 
under cost criteria for many vears. 

Use of the new 28-page set of cost 
principles by government contracting 
officers is immediately permissive. It 
will become requisite, as of July 1, 1960. 
Existing contracts may be amended to 
bring them into conformity with the 
new principles, the department said. 


Industry Wage Boost 
Debated in Washington 


Washington—Initial steps leading to- 
ward possible increases in the minimum 
wage in the aircraft and electronics in- 
dustries will be taken at a meeting 
Nov. 19 between industry, labor and 
Labor Department representatives. 

A questionnaire on prevailing wage 
scales, which the Labor Department 
plans to send to hundreds of firms, will 
be discussed at the meeting. 

The Walsh-Healy Act authorized the 
government to set the minimum wage 
for defense contractors. The current 
$1.05 an hour minimum wage for the 
aircraft industry was established in 
1949. A minimum rate has never been 
set for government electronics and mis- 
sile contractors. 
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Sikorsky Unveils 
Rear-Loading HR3S 
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ine helicopter designated the HR3S-1 was 
Royal Canadian Air Force officers at Ottawa. 
ng for a Canadian order for an off-the-shelf 
prepared to carry out at least a portion of 


iates (AW Sept. 28, p. 23). Mockup, shown 


the U. S. Marine Corps. The HR3S uses 
58 powerplants as the HSS-2. Dimensions of 
ire 78 in. high and 74 in. wide. 








Sidewinder Hits Target in Overcast 


Tyndall AFB, Fla.—USAF’s William 
Tell II, its seventh world-wide weapons 
meet, was highlighted by the perform- 
ance of the Lockheed F-104 Starfighter, 
participating for the first time, and the 
over-all marksmanship of the 12 com- 
peting teams while firing in what the 
judges considered the worst weather 
that could normally be expected for 
actual combat missions. 

Effectiveness of the F-104, with its 
normal combat load of two Philco- 
General Electric GAR-S Sidewinder in- 
frared homing missiles, in performing 
the air defense mission has been ques- 
tioned because the performance of in- 
frared guidance systems is degraded by 
clouds, fog, and overcast. The two 
participating F-104 teams, however, 
three times scored direct hits on target 
drones in heavy overcast and con- 
sistently scored near misses well within 
the lethal radius of the proximity- 
fuzed Sidewinder’s 35 Ib. warhead (AW 
Oct. 26, p. 32). 

Only four types of ADC fighter inter- 
ceptor aircraft competed in the meet. 
McDonnell’s F-101B, Republic’s F'-105, 
and Convair’s F-106 were not con- 
sidered by the Air Force to have been 
operational for a long enough time or 
in sufficient quantities to make a 
representative showing. So that a sys- 
tem of relative scoring based on combat 
effectiveness could be used, the fou 
types of participating aircraft were 
divided into three categories: 

e Northrop F-89J Scorpions. ‘Ihrec 
'89J teams from ADC competed, firing 
the Douglas MB-1T non-nuclear prac- 
tice version of the MB-1 Geni« 
eConvair F-102A Delta Daggers. 
Three F-102A teams from ADC and 
one F-102A team each from the Pacific 
Air Force, Alaskan Air Command, and 
the U. S. Air Force in Europe, fired 
Hughes GAR-1D radar homing and 
GAR-2 infrared homing Falcon mis- 
siles. Because the Falcon is equipped 
with a five-pound warhead and a con- 
tact fuze, scoring for the F-102A teams 
required that a missile missing the 
small drone target must much 
closer to it than for the other missiles 
fired to receive full credit for a hit. 

e F-104A Starfighters and North Ameri- 
can F-100A Super Sabres. 'T'wo F'-104A 
teams from ADC and one F-100A team 
from the Air National Guard fired the 
GAR-8 Sidewinder. 

The effectiveness of the GAR-8 in- 
frared guidance system in a heavy over- 
cast is attributed by industry sources 
to the relatively narrow scanning angle 
of the guidance optical system and the 
sensitivity of the infrared detector, 
coupled with the fact that the optimum 
range for launching the missile is 
shorter than for the infrared-guided 
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versions of the Falcon missile. As 
originally conceived by the U. S. Navy, 
the pilot of an aircraft armed with 
the Sidewinder turned on the mis- 
sile’s guidance system as he approached 
the target. He would then close with 
the target so that it appeared within 
a sector of about five degrees directly 
ahead of his aircraft. When the mis- 
sile’s guidance system detected and 
locked onto the target, the pilot was 
told this by a buzzing in his earphones. 
He then launched the missile at his 
best estimated range. 

The Air Force exployment of the 
GAR-S is similar but differs in that the 
range information obtained by the air- 
craft's radar is used in calculating the 
optimum point of launch, also received 
by the pilot through his earphones. 


USAF-Navy Reviews 
Beech Mach 2 Drone 


Wichita, Kan.—First weapons system 
program review was carried out by Navy 
and USAF technical personnel on the 
new Mach 2 Beech XKD2B-1 low-cost 
expendable target drone here last week. 
Winner of a joint Navv-USAIF design 
competition (AW May 25, p. 32), 
the system designated WS-426L, is 
powered by a Rocketdyne liquid-propul 
sion rocket motor, weighs 560 Ib. and 
is capable of attaining 70,000-ft. alti- 
tudes. It is scheduled to become opera- 
tional in 1962 

The fifth program review 
carried out simultaneously on the pro 
peller-driven Beech KDB-1, in produc 
tion for Navy and Army, and included 
a study of the more advanced XKDB-2 
model, which made its initial test flight 
at Navy’s Pt. Mugu, Calif., Missile ‘Test 
Center on Aug. 6. 

Production KDB-1 has been success- 
fully launched by the First Fleet off the 
East Coast. Army also has successfully 
used the target in tests of its Raytheon 
Hawk air-to-ground missile system. 


also was 


News Digest 





North American test pilot Scott 
Crossfield last week made an emergency 
landing in the X-15 research vehicle 
after an explosion in one of its rocket 
engines caused some structural damage. 
A fire warning light came on seconds 
after the X-15 dropped from the B-52 
mother ship at 45,000 ft. 


First production Cessna T-37B, more 
powerful version twin-jet primary trainer 
in service with Air Force was rolled out 
by Cessna Aircraft’s Military Aircraft 
Division at Wichita, Kan., late last 


week. In addition to prime production 
contracts on T-37B, the company will 
participate in a retrofit program which 
will modernize hundreds of T-37A’s to 
the latest configuration. 


Follow-on contract for Republic 
F-105 Thunderchief fighter-bomber aft 
fuselage sections and ailerons, valued 
at more than $3.6 million, has been 
received by Beech Aircraft Corp., 
Wichita, Kan., bringing to approxi- 
mately $10 million the total dollar vol- 
ume assigned the company on the F-105 
program and extending this work to 
mid-1961. 


Order worth $14 million for three 
Comet 4C turbojet transports has been 
placed with de Havilland Aircraft Co., 
Ltd., by Compania Mexicana de Avia- 
cion, Mexican afhliate of Pan American 
World Airways. Delivery of the first 
two is planned for December; the third 
is scheduled for delivery in mid-1960. 
(he order brings the total number of 
Comets ordered to 39, of which 19 
have been delivered. 


Rome Air Materiel Area will request 
industry proposals on Nov. 20 for de- 
velopment and production of a hard- 
ened automatic North American Air 
Defense Combat Operations Center 
(COC) to replace the present system 
at Ent AFB, Colorado Springs, Colo. 
Ihe electronic support system is iden- 
tified as 225-L. 


Earth satellite powerplant will be de- 
signed and tested for U. S. Air Force by 
Allison Division of General Motors 
Corp. Work centers on a 3 kw. Stirling 
closed-cycle engine (AW June 22, p. 
225) which can operate on almost any 
primary energy source, including solar. 
Engine would provide power for satel- 
lite instruments. 


Minneapolis-Honeywell will study 
design of self-adaptive control systems, 
for flight testing on the North Ameri- 
can X-15 rocket research aircraft, under 
a contract awarded by Wright Air De- 
velopment Center. Problem is control 
transition from aerodynamic surfaces in 
atmosphere to pure reaction control 
in space. 


General Electric Co.’s Missile and 
Space Vehicle Dept. announced plans 
last week to build a $14 million space 
technology research and development 
center near Valley Forge, Pa. Con- 
struction of the facility will be spread 
over the next four years and, under 
present plans, will be completely fi- 
nanced by the company. Initial con- 
struction, scheduled for completion in 
1961, will include a _ headquarters 
building, an aerosciences laboratory, an 
engineering and development facility 
and miscellaneous buildings. 
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The Convair 880 jet airliner alongside the 


specially designed Shell jet-fuel truck. 


AeroShell Turbine Fuel powers America’s fastest jetliner 


Speen, luxury and versatility — that’s 
the Convair 880— America’s newest entry 
in the Jet Age. The 880 has been designed 
to provide fastest passenger service with 
maximum operating economy. It cruises 
at 615 mph—fastest of all jet transports 
—with a payload of from 88 to 110 
passengers. 


Ready to service all jets of all classes 


is AeroShell Turbine Fuel, developed 
especially by Shell to meet the exacting 
requirements of jet flying. 

Shell—largest supplier of commercial 
jet fuel and aviation gasoline in the U.S.A. 
—guards the quality of these fuels by spe- 
cial handling techniques, pioneered and 
developed in Shell’s unique AeroShell 
Turbine Fuel Equipment Laboratory. 


SHELL OIL COMPANY 


50 WEST SOth STREET, NEW YORK 20, N. Y. 
100 BUSH STREET, SAN FRANCISCO 6G, CALIF. 


WRITE FOR FREE LEAFLET 


“FUELING 
THE 
CONVAIR 
880” 


el 


This step-by-step picture story shows 
how the Convair 886 is fueled. 




















Keeping pace with the nation’s missile 
BOMARC “B” by BOEING. To be launched 
motor —this new weapons system when 


OFF THE GROUND FASTER FOR MORE 


To strengthen our defenses, the armed forces and industry — as a 
team — ceaselessly strive to improve America’s weapons systems. 
The U.S.A.F.’s BOMARC “‘B”’ highlights this unified effort. 


An advanced weapon, now in the testing phase, BOMARC “‘B”’ 
features solid propellant rocket boosters built by THIOKOL. Instant 
firing action over extended periods of time and quick reach of high 


ay ee 
Aeokol. CHEMICAL CORPORATION srisTOL, PENNA. 


®Registered trademark of the Thiokol Chemical Corporation for its rocket propellants, 
liquid polymers, plasticizers, and other chemical products. 








U.S.A.F. BOMARC 





needs, the U.S.A.F. has under development 
with a THIOKOL solid propellant 
it becomes operational will move.... 


DISTANT INTERCEPT than earlier models 


altitudes to meet attacking aircraft are the promises of these spe- 
cially designed powerplants. 

Continued cooperative action by the military and thousands of 
contractors like THIOKOL Chemical Corporation and BOEING, 
whose contributions to the air age, jet age and space age are 
immeasurable, is vital to America’s defense. 


BROLIN & AIRPLANE COMPANY 


PILOTLESS AIRCRAFT DIVISION SEATTLE, WASHINGTON 
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Instant control of SAC’s 


~- COLLINS 
ELECTRONICS 


COLLINS RADIO COMPANY 


CEDAR RAPIDS, 


IOWA 


From this underground control center near Omaha 
the Strategic Air Command directs global operations, 
SAC commanders can contact instantly all 
world-wide key bases as well as distant flight 
missions by an adaptation of a radio technique 
known as single sideband. Practical use of this 
technique was made possible by research of Collins 
Radio Company whose air and ground SSB radio 
communication system serves as one of the major 
lifelines for SAC’s operational efficiency. 


DALLAS, TEXAS *® BURBANK, CALIFORNIA 
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Carriers Open New Pacific 


Interest in Trans-Pacific Route Case spotlights area’s 
potential as leading generator of traffic. 


Honolulu—Battle for new air routes that spotlight the Pacific basin as one 
of the world’s leading air traffic potential areas has opened here in the first 
round of the Civil Aeronautics Board’s Trans-Pacific Route Case. 

By the end of last week, 11 U.S. carriers had made their initial bids in 
public hearings here for a wide range of Pacific Ocean routes that stretch from 
mainland-Hawaii routes to Tahiti and Samoa, New Zealand and Australia, 


Tokyo and beyond to Bangkok, Saigon, Singapore and Djakarta. 


Hearings 


began on Oct. 26 and are scheduled to be resumed tomorrow in San Francisco. 


The case was prompted by an ex- 
change of correspondence between the 
White House and the CAB chairman in 
which President Eisenhower instructed 
in part that U.S. flag service “must be 
developed as rapidly as it can be justi- 
fied by the growth of U. S.-Orient traf- 
fic.”. He said“... in the Paeihie:..... 
very little progress in the desired direc- 
tion has been made” and added: 

“I believe it essential to our foreign 
policy and Administration objectives 
that the entire Pacific route complex be 
promptly considered as a whole by the 
Civil Aeronautics Board.” 

Testimony presented during the hear- 
ings here at the Royal Hawaiian Hotel 
focused attention on the explosive traf- 
fic growth predicted for the future in 
the Pacific Ocean area. The Honolulu 
Chamber of Commerce forecast that the 
new state of Hawaii will receive 415,000 
tourists in 1962 and have the 15,000 
hotel rooms to accommodate them. 

Another forecast, presented by the 
Hawaii Visitors Bureau, indicated that 
total visitors who stay in Hawaii 24 hr. 
or longer will climb from an expected 
240,000 in 1959 to more than 773,000 
in 1968. Over-all air traffic, including 
transit passengers, jumped from 90,000 
in 1951 to about 280,000 last vear. 


Foreign Competition 

Transpacific trafic is showing sim- 
ilarly spectacular increases, although 
there are strong signs that U.S. carriers 
are losing a substantial share of these 
gains to foreign flag carriers, especially 
to Japan Air Lines which is now operat- 
ing the same number of flights between 
Tokyo and the U.S. as either Northwest 
or Pan American. 

Since foreign flag carriers do not re- 
port to the CAB the number of pas- 
sengers using their services, it is not pos- 
sible to determine total transpacific 
trafic or the amount of participation 
in the market by foreign flag operators. 
However, this much is known: traffic 
carried by both Northwest and Pan 
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American on the route climbed from 
3,000 passengers in September, 1953, to 
7,100 in the same month of 1958. Yet 
this represents a drop from the 7,500 
passengers both airlines carried in Sep 
tember, 1957—the year Japan Air Lines 
hiked its scheduled flight frequencies 
from five a week to one each day. 

The hearings disclosed a new em 
phasis on low fares and the speed of 
jet flights as the two factors that will 
contribute to the successful develop 
ment of the Pacific markets. North- 
west, which proposes new routes from 
San Francisco and Los Angeles to 
Honolulu and beyond to ‘Tokyo, is read) 
to offer an economy class fare of $395 
between the West Coast and Tokvo 
(see p. 54). Pan American said it is 
prepared to slice present fares by “‘som« 
20%” below present levels—the same cut 
British Overseas Airways Corp. held out 
for in last month’s International Air 
Transport Assn. traffic conference held 
here (AW Nov. 2, p. 38). Pan Amer 
ican is seeking a great circle Seattle 
Tokyo route, Chicago-Honolulu direct 


and a third route from Los Angeles to 


Tahiti, Samoa, Suva, Noumea, Auck 
land and Sydney. 

Continental Airlines, which is mak 
ing its first bid for a Pacific route from 
Chicago, Kansas City, Denver, Lo: 


Angeles and San Francisco direct to 


Honolulu, says it is ready to offer jet 
service between Chicago and Honolulu 
for $141 with an § hr. nonstop jet 





SAS Buys Convair 600s 


Geneva — Scandinavian Airlines Sys 
tem last week announced purchase of 
two Convair Coronado Model 600 jet 
transports as predicted by Aviation Week 
(AW Oct. 5, p. 37). The airplanes will 
be identical to the Coronados already 
ordered by Swissair. SAS and Swissair 
will operate a total of nine Coronados 
when deliveries are completed. 











Route Battle 


flight. Continental also noted that the 
urrent fare between San Francisco and 
Honolulu was $133 with a DC-7 flight 
time of 8 hr. between these two points. 

Western is proposing a fare struc- 
ture with “equalized fares.” Speci- 
fically, the airline wants to offer non- 
stop aircoach flights from the West 
Coast gateways of Los Angeles, San 
Francisco and San Diego at $99 to Hilo 
on the island of Hawaii and $106.40 to 
Honolulu on Oahu. First-class fare to 
Hilo will be $170 with an “equalized” 
tariff which will allow passengers to en- 
joy stopover privileges at any airline- 
served island city by establishing joint 
fares with both of the two inter-island 
iirlines. 


First-Class Only 

Equalized fares are possible only in 
first-class operations since inter-island 
irriers do not offer tourist services in 
the intra-state service. According to 
Western, the equalized fares will be 
worked out on a pro-rata basis under 
which Western will absorb the larger 
part of the fare differential. 

he South Pacific region, historically 
vithout any regular direct air service to 
the North American continent, is now 
the coveted goal of five of the 11 car- 
riers in the case—Hawaiian, Pan Ameri- 
can, South Pacific, Transocean and 
United States Overseas. 

Hawaiian Airlines, which began its 
inter-island service in 1929 with the 
Sikorsky S-38 flying boats, is making an 
especially strong case for the Tahiti 
route as the U.S. instrument to com- 
pete with the French airline TAI (see 
p. 50). In his testimony during the 
hearings, Hawaiian Airlines President 
\rthur D. Lewis said that a survey flight 

lahiti last year to determine the 
island’s tourist and economic potential 
had convinced his company that Tahiti 

. will develop into a major tourist 
resort” if provided with good air service 
ind proper promotion. 

He added that once air service is 
ivailable and hotel accommodations are 
provided “we believe that you will see 
ne of the most phenomenal develop- 
ments of tourism ever witnessed in the 
Pacific.” He noted that “several of 
yur directors feel so strongly about that 
that they are participating in hotel de- 
velopment in Papeete” and that he has 
been assured “hotel facilities will be 
iailable as needed.” 

At present South Pacific Airlines is 
certificated as a supplemental air carrier 
to operate Honolulu-Tahiti service but 
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in the seven years it has held that cer- 
tificate, it has never operated the route. 
Late last month, South Pacific officials 
in San Francisco said the service would 
begin Feb. 15. In the current case, 
South Pacific wants to expand its serv- 
ice into a triangular route that will 
touch Honolulu, Tahiti and Bora Bora, 
San Francisco and Los Angeles. 

Hawaiian wants routes from San 
Francisco and Los Angeles to Honolulu 
and Hilo. It also seeks a triangular 
route between Los Angeles, Honolulu 
and Tahiti that would extend westward 
to Auckland and Sydney. A third route 
segment would give Hawaiian a route 
from Honolulu to Tokvo, Okinawa, 
Hong Kong, Manila and Guam. 

Hawaiian Airlines naturally drew 
strong support from witnesses repre- 
senting local Hawaiian interests. Pan 
American, however, took a rigid posi- 
tion against the introduction of a third 
carrier on the Hawaii-mainland route. 

Admitting that there have been space 
shortages on the route in the past. Pan 
American pointed out that high-seat 
capacity of jet services will accommo- 
date all traffic available and added that 
the real problem is to provide enough 
hotel facilities to keep the jets filled. 

United Air Lines also admitted that 
space had been inadequate on occasion 
over the mainland-Honolulu route but 
noted that traffic experienced during 
the summer was far greater than had 
been anticipated at the time schedules 
were prepared. The airline said that the 
estimate of the number of tourists ex- 
pected the second half of the vear pub- 
lished by the Hawaii Visitors Bureau in 
June is now considered to be too low 
by 14% 

United is offering a summer schedule 
of seven round trips per week from New 
York and Chicago and thence nonstop 
to Honolulu in addition to its Califor- 
nia-Hawaii schedules. In addition, the 
carrier wants to inaugurate through 
plane service from Philadelnhia and 
Detroit via San Francisco to Honolulu. 

The airline also took the position that 
there is no room for a third carrier on 
the California-Hawaii route. At pres- 
ent, Pan American and United serve 
Honolulu out of California while 
Northwest operates a Seattle-Hawaii 
service. United argued that jet seat 
capacity will be more than adequate to 
handle forecast traffic on the route and 
charged that a threefold increase in 
trafic would leave 138 empty seats per 
dav in each direction from each gatewav 
with two daily jet flights per carrier. 

United has pointed out that service 
now offered compares with de luxe inter- 
national class service at rates equal to 
first-class domestic fares. It said that 
the mainland-Hawaii fare is now lower 
than the transatlantic economy fare. 

United States Overseas Airlines and 
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Transocean Airlines are hoping to win 
certificates as scheduled operators in the 
case. Both carriers, which are now con- 
ducting contract flights on transpacific 
routes, are proponents of low coach 
fares—as low as $88 on the Hawaii- 
California run in the case of United 
States Overseas. 

Trans World Airlines, although not 
seeking a transpacific route, is a party 
to the case in that it wants its Far East 
route extended from Bangkok to Tokyo. 

Four foreign flag carriers now serve 
Hawaii—BOAC, Canadian Pacific, Japan 
Air Lines and Qantas Empire Airways. 
According to the exhibits presented in 
the case by the Honolulu Chamber of 
Commerce, Honolulu International 
Airport handled a total of 279,515 air- 
craft operations during the year ending 
June 30, 1958. 

The organization, in emphasizing 
the growing importance of the Pacific 
Ocean as a region since the expansion 
of airline service, pointed out that the 
total of visitors to Hawaii from the 
Orient and the South Pacific in 1958 
increased 66% over the previous vear 
while the total of visitors from the U.S. 
dropped 4% during the same period. 
Regarding the islands’ dependence on 
transportation, the group had this to 
sav in its exhibits: 

“One has only to visualize a com- 
munity the combined size of Delaware 
and Nevada, with no railroads, high- 
ways, trucking or bus services connect- 
ing them with the balance of the nation 
to understand Hawaii’s absolute de- 
pendence upon the ocean and air trans- 
portation services linking it with the 
West Coast of the United States.” 


Transpacific Cargo 
Rates to Drop Sharply 

Transpacific air cargo rates are ex- 
pected to be reduced drastically under 
a new and simplified rate structure that 
will go into effect Jan. 1 if approval of 
the governments involved is obtained. 
Three airlines on the route already 
have announced plans to introduce the 
new rates, which resulted from the 
recent International Air Transport Assn. 
trafhe conference at Honolulu (AW 
Oct. 12, p. 40). 

Under the plan, the present specific 
commodity rates will for the most part 
be replaced by a single rate for all goods 
within cach weight class. Bulk shippers 
will benefit most by the rate reductions, 
which will approximate 50% for the 
largest shipments in terms of weight. 

According to Pan American World 
Airways, the new rates for bulk ship- 
ments “will open up the U.S.-Onent 
market to thousands of shippers and 
importers who previously have been 
unable to use air transport to develop 


this rich and growing market.” The 
airline said there will be five “weight 
breaks” under the new system, begin- 
ning at 100 Ib. and going up to 22,000 
Ib. A 22,000-Ib. shipment from San 
Francisco to Tokyo would be carried at 
a rate of 75 cents instead of the present 
$1.62, the airline said. A 550-Ib. ship- 
ment would cost $1.17 per Ib. instead 
of $1.91. 

Pan American plans to triple trans- 
pacific all-cargo schedules over the 
Pacific this month by adding two all- 
cargo Boeing Stratocruiser flights. On 
Jan. 1, the airline plans to add three 
converted Douglas DC-7C all-cargo 
planes to the service. 

Northwest Orient Airlines also has 
announced plans to offer the new rate 
structure beginning Jan. 1. Northwest 
presently schedules five Douglas DC-6 
all-cargo flights a week to the Orient. 

Japan Air Lines, which plans to offer 
the new cargo rates, said the rate of 75 
cents per pound for the largest ship- 
ments represents a reduction of 54% 
over current rates. 

According to Northwest, the only 
special rates to be retained apply to 
textiles and textile products, and _per- 
sonal effects. 


TWA Urges Approval 
Of Atlantic Cargo Rates 


Washington—Immediate adoption 
by the Civil Aeronautics Board of 
amended air cargo shipping rates for 
the North Atlantic was urged by Trans 
World Airlines last week in a move to 
avert a possible four-month open rate 
period that could exist between the 
November end of current rates and new 
tariff rates formulated for the area by 
the International Air Transport Assn. 
members for next year (AW Oct. 19, 
p- 38; Nov. 2, p. 38). 

IATA traffic conference members 
plan to file new specific commodity 
rates, featuring improved discounts and 
reduced rates with the Board for use 


by April, 1960. 





ATA Reorganizes 

Washington—Air Transport Assn. last 
week announced a realignment of staff 
authority and the combination of the 
Air Navigation and Traffic Control Sec- 
tion and the Operations Division under 
a single head. 

The newly: organized department, to 
be designated Operations and Engineer- 
ing, will be under the direction of Wil- 
liam B. Becker. Walter Jensen has been 
named director of the Operations Air 
Navigation and Traffic Control Division 
and Jack M. Bowman has been ap- 
pointed assistant director-operations. 
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Jets May Force Tighter Training Rules 


By Robert H. Cook 


Washington—Adequacy of airline jet 
transition training may become the de- 
ciding factor in a Federal Aviation 
Agency decision as to whether it should 
adopt a proposed plan that would re- 
quire FAA approval of all carrier-con- 
ducted crew training programs. 

While the agency has not officially 
spelled out its thoughts on desired jet 
transition standards that should be fol- 
lowed for maximum operational safety, 
experience obtained indicates that flight 
characteristics and control sensitivity of 
jet aircraft may require changes in tran- 
sition programs now used by airlines. 

FAA is approving airline pilots who 
meet agency qualifications for jet oper- 
ations after completion of company 
training, but the agency says its records 
indicate that very few pilots have been 
able to qualify within the minimum 
training time limits prescribed by airline 
transition programs. Pilot age has been 
a decisive factor in training with FAA 
figures showing that older pilots gener- 
ally need longer periods to complete the 
jet transition. 

Standardization of all airline training 
programs is FAA’s goal. Little difh- 


culty is expected in attaining this goal 


for piston-engine aircraft transition be- 
cause of the long operational history 
available, but lack of such an extensive 
background on the jets creates a more 
complex situation. 

Current airline transition programs 
generally follow courses recommended 
by the manufacturer. While similar in 
context, they often vary considerably as 
to training facilities provided by the 
individual carriers, according to FAA. 

FAA spokesmen say that flight simu- 
lator time, which costs an estimated 
$300 per hour as compared with $1,500 
or more per hour for in-flight training, 
has proved invaluable to the carriers 
from both the standpoint of increasing 
pilot proficiency and cost savings. In 
effect, they say, two hours of simulator 
time is roughly equal to one hour of 
flight operation, permits the execution 
of many emergency flight procedures 
too hazardous for actual flight training 
and theoretically reduces the time 
needed for flight training. The agency 
allows their use for pilots’ six month- 
proficiency checks, and some FAA 
spokesmen feel airlines should increase 
simulator and flight jet transition time. 

The agency, however, does not ex- 
pect to set forth any minimum training 
time limits at this time and will con- 
cern itself primarily with spelling out 
specific jet training flight maneuvers. 

Airlines have objected to FAA’s pro- 
posal to approve their training programs 
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on the general grounds that present 
regulations governing pilot aircraft type 
ratings and proficiency checks already 
constitute agency approval of training. 

In particular, they oppose increased 
training for copilots, which they term 
unnecessary. The carriers say more co- 
pilot training would add $28 million to 
industry expenses annually. 

The Air Line Pilots Assn. has urged 
additional copilot training for several 
years but says current jet transition 
training procedures are acceptable. 

Major concern of the pilots, a union 
spokesman said, is that the carriers 
might eventually reduce present jet 
transition training times below that 
recommended by the manufacturer. 
Backing its stand for better airline 
training programs, ALPA earlier told 
FAA that economic factors with many 
airlines sometimes result in the shorten- 
ing of training courses to a point where 
pilots are getting inadequate training 
(AW Oct. 5, p. 36). Industry ob- 
servers, however, say this is unlikely to 
happen since increasing knowledge of 
jet operations is more likely to point to 
a need for expanded training programs 

Present factory training courses of 
fered by Boeing and Douglas are similar 
in both instruction times and curricula 
As part of the purchase equipment, 
Boeing trains company instructor pilots 
for the Boeing 707 and aids in estab 
lishing transition programs. Ground 
school courses cover 120 hr. for pilots 
and 160 hr. for flight engineers. Flight 
training time allotted is 12 hr. for the 
captain, along with a 2.5 hr. rating 
check and 8 hr. for the copilot. Train 
ing is for customer instructor pilots. 

Douglas also conducts training on th« 
Douglas DC-8 as part of the customer's 
purchase cost. Air crews attend courses 
as a unit of three—pilot, copilot and 
engineer, with each man taking 80 hr. of 
classroom instruction; 15 hr. of simula- 
tor time, including cross-seat training 
at each other’s jobs; 12 hr. flight train 
ing, and a 2.5 hr. FAA checkride. 

United Air Lines follows up the 
Douglas training with a five-week pilot 
course covering 135 hr. of ground 
school, 20 hr. of simulator time and 
13.5 hr. of flight time as a minimum 
transition course. Flight engineers re 
ceive 16 hr. simulator training on the 
engineer's panel. 

Trans World Airlines provides its jet 
transition students with a ground schoo! 
course of 84 hr. plus simulator times of 
10 hr. for pilots, 6 hr. for copilots and 
8 to 12 hr. for the flight engineers 
Crew flight time is broken down into 
8 hr. for the pilot plus 2 hr. for an 
FAA rating check; 4 hr. for copilot and 
6 hr. for engineers. 


Pan American World Airways has a 
course providing 90 hr. of classroom 
instruction, 4 hr. simulator time and an 
average of 20 hr. flight time. The airline 
has been sending transition pilots to a 
Curtiss-Wright plant for simulator time 
but recently took delivery on its own 
simulator and may increase this training 
time. Actual flight times range between 
10 and 40 hr., depending upon the 
:mount of simulator time acquired, ac- 
cording to company officials. 

American Airlines’ jet transition fol- 
lows a 120-hr. ground school course, 
with 20 hr. somites time and an aver- 
age of 21 hr. flight time. 

Programs of all four jet operators in- 
clude an additional 20 to 30 hr. of 
flight check time in scheduled opera- 
tions under FAA supervision prior to 
being assigned to a passenger jet air- 
craft. 

Even more exacting training is re- 
quired of military pilots undergoing 
transition to the Boeing KC-135 tanker 
ind VC-137, military version of the 
Boeing 707. Ground school times are 
significantly higher for both aircraft. 
Simulator times compare favorably, but 
ictual flight training is far in excess of 
that provided by either the manufac- 
turers or the airlines. 

lhe Air Force attempts to select its 
transition students for these two air- 
craft from pilots with a large number 
of multi-engine jet hours. Basic flight 
qualifications range from as much as 
2,500 total flight hours, including 500 
hr. as first pilot of a four-engine jet, to 
1,700 total hr., including 700 hr. of such 
jet experience. 

Six-week ground school course at 
Castle AFB for the KC-135 covers 180 
hr. of instruction, 24 hr. simulator time 
ind 72 hr. actual flight time. Flight 
training, conducted on a day and night 
basis, covers as many as 36 landings, 
seven GCA approaches, six jet penetra- 
tions and 10 hr. of instrument training. 

The entire course is considered a 
minimum of instruction that must be 
completed before Air Force will line- 
check transition students on operational 
flights. The same course also is given 
to FAA flight inspectors undergoing 
transition. 

l'ransition for the passenger-carrying 
VC-137 is even more extensive and 
covers 317 hr. of ground school. Also 
conducted at Castle, the training 
includes 25 hr. of simulator time and 35 
hr. flight time in the KC-135 jet 
tanker. Pilots are then sent to the 
Boeing Aircraft Co. plant in Seattle 
for an additional 120 hr. of ground 
school, after which they must then log 
100 hr. of multi-engine jet time plus 50 
hr. in the VC-137. 
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MODIFIED WING being installed on pro- 
duction Boeing 720 intermediate range jet 
transport incorporates redesigned leading 
edge, three leading edge flaps (above). Pro- 
file view at left shows old wing with added 
“glove” which changes shape of the lead- 
ing edge, increasing the chord, taking the 
point of maximum thickness farther for- 
ward, and in effect giving the wing more 
sweepback and less camber at its root. New 
leading edge slows drag rise, delays critical 
Mach number by 0.02. It also decreases 
pitch effects at lower speeds. The “lift 
booster” flaps will improve takeoff and land- 
ing characteristics. American Airlines plans 
to convert present 707-120s to the new con- 
figuration. 720 above on production line 
will go to United Air Lines. 


TURBOFAN mockup at Boeing’s Renton, Wash., plant shows cowl partly opened rearward for thrust reverser operation with Pratt & 
Whitney JT3D-1 engine (left). Engine will not be equipped with noise suppressor. Over-all mockup is at right. 
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American 707s to Have 720-Type Wing 


By Glenn Garrison 


Seattle—American Airlines’ fleet of 
Boeing 707-120s will be provided with 
new leading edge flaps, redesigned wing 
leading edges and a redesigned rudder 
under a conversion program which 
begins next fall at Boeing Airplane Co. 

These 25 airplanes already are sched- 
uled for retrofitted Pratt & Whitney 
JT3D-1 turbofan engines, with the 
modification work to be done by Amer- 
ican at its Tulsa base. 

The aerodynamic modifications are 
being built into all intermediate-range 
Boeing 720s now on the production 
line at Boeing’s Renton, Wash., plant. 
American has 25 of these planes (707- 
023s as American designates the 720) on 
order and the last 15 will be equipped 
in production with the turbofan en- 
gines. First 10 of American’s 720s 
will get the turbofan engines in a retro- 
fit program. American also has 25 
Convair 600s on order which will be 
delivered with General Electric CJ- 
805-21 turbofans. 

According to Boeing, both “B” mod- 
els—the turbofan-equipped 720B and 
the modified and_turbofan-equipped 
707-120B—will benefit from an increase 
in maximum cruise Mach number from 
0.88 to 0.90. Higher cruising speed 
will be accompanied by lessened run- 
way length requirements, with a gain 
from the wing changes of 10-12% in 
runway capability. The leading edge 
flaps are expected to lower stall speed 
of the 707-120B by 10-12 kt. at high 
gross weight and 6-7 kt. at low gross. 
Over-all modification package, includ- 
ing the engines, is said to improve 
speed by about 40 mph. and payload 
by five tons of cargo. 

American’s conversion program will 
provide the airline with a “second gen- 
eration” of jet aircraft and will avoid 
the problem of resale, according to 
Frank Kolk, director of equipment re- 
search. Kolk said the carrier has in 
effect bought four or five years for the 
planes by entering the program. First 
completed 120B should be in opera- 
tion by November, 1960, according to 
the American official, and the entire 
program should be completed by 
August, 1961. 

Boeing’s chief of preliminary design, 
Donald W. Finlay, said during a brief- 
ing here on the 707 programs that 
more modifications will probably be 
built into the Boeing “family” of trans- 
ports as more is learned from the 
present developments. By the end of 
1962, Finlay said, new modifications 
should go into the production line. 
Boundary layer control is being studied 
and the 707 prototype, now a flying 
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testbed, will be used in boundary layer 
experiments in the near future. 

The device to be tested will involve 
bleeding air from engine compresso1 
and blowing it on the upper surface of 
the flaps. Leading edge flap develop 
ments, Finlay said, offer “intriguing po 
sibilities.” 

American Airlines, it was revealed 
during the briefing sessions, has ordered 
a 26th 707-120 and this plane will | 
used for flight test and certification of 
the turbofan conversion. First flight 
with the turbofan-equipped airplane 
expected around next May or Jun 
American’s last 120 of its original orde 
of 25 will be delivered this month 

Additional modifications to the basi 
707 airplane, in Finlay’s view, wil 
bridge the time period, as far as Bocing 
is concerned, between the introduction 
of subsonic jet transports and of supe 
sonic airplanes. 

While other jet manufacturing offi 
cials have expressed a differing view 
Finlay does not believe the superson 
transport will be even technically feas 
ble until about 1967. Its scheduled se1 
ice debut, according to Finlay, shoul 
come around 1975. 


Swing-Tail Version 

Boeing’s swing-tail cargo version of 
the 707 would be produced on the basi 
of an order for four or five, Finlay said 
Boeing would need about two years t 
produce the first model, which woul 
be equipped with turbofan engines an: 
would gross 315,000 Ib. A later model 
with delivery in 1964, would gross 350 
000 Ib. and would carry a 100,000-It 
transatlantic or transcontinental pa 
load. The 1961 airplane would hay 
a 75,000-lb. payload for the transatlar 
tic nonstop operation. The swing-ta 
707, which was shown in mockup at 
Renton, would make use of a self-ca 
ried hydraulic jack to raise the ai 
plane’s nose and bring its rear-end flox 
down to about five feet of the grow 
for cargo loading and unloading. 

Discussing American’s plans fot 
cargo aircraft, William Littlewood, vic 
president-equipment research, said 
will probably be 1963-64 before his ai 
line puts jet aircraft into all-cargo set 
ice. In the meantime, American woul 
like to skip turboprop cargo planes 
we can.” The ideal cargo plane woul 
combine fan engines and boundat 
laver control, Littlewood said, an 
would have a direct operating cost 
“something better” than 5 cents a to! 
mile. 

But the exact configuration of th 
cargo airplane of American’s choice v 
be determined by requirements of 
mechanized ground handling system 


go with it, Littlewood said. This sys- 
tem should begin in the dock with auto- 
matic sorting equipment and is a vital 
requirement as far as American is con- 
cerned. 

Littlewood said the direct operating 
cost of American’s converted Douglas 
DC-7F all-cargo planes (AW Oct. 19, 
p. 40) is expected to be around 7 cents 
1° compared with 10 cents for the car- 
rier’s Douglas DC-6A cargo aircraft. A 
70% load factor is supposed in each 
case and the depreciation factor is 
issumed to be proportionately equal. 

Among other points discussed during 
the briefings and inspection of Boeing 
transport developments: 

e No noise suppressor will be installed 
on JT3D turbofan engine. The fan, 
however, was said to promise an im 
provement of the community noise 
problem because of improved aircraft 
performance. Kolk said the  fan- 
quipped jets will be able to reach 
iltitude over a community faster and, 
because of better maneuverability, will 
be able to‘ fly anti-noise patterns with 
greater safety. The turbofan, however, 
no noise panacea, Kolk said. In con- 
nection with the increased noise prob- 
lem which increased jet frequencies 
might bring, Finlay of Boeing said he 
doesn’t believe this will occur. In fact, 
Finlay said, the problem may decrease 
with additional jet schedules because 
iirport neighbors will become more 
used to the flights and consider them 
normal, whereas now the relatively few 
jet operations are conspicuous because 
they are “whistles in the dark.” 
e Thrust reverser for the Pratt & Whit- 
ney turbofan engine will be of cascade 
ind clamshell configuration. A cowl 
m the nacelle slides back for the re- 
verser operation. Pratt & Whitney says 
flight tests with the engine now total 
more than 50 hr. The engine is rated 
it 17,000 Ib. of takeoff thrust. 
e Water injection will be used by 
American with its 707-120B turbofan 
engines. The 720B engines are expected 
to be used without water, but American 
nevertheless will equip them for injec- 
tion. 
e Takeoff runway length for the 120B 
on a standard day at 247,000 Ib. gross 
weight will be 7,900 ft. compared with 
10,300 ft. for the 120, Kolk said. At 
its full maximum gross of 257,000 Ib., 
the 120B would require 8,450 ft. 
e Military tanker KC-135 will not be 
converted in 707-120B fashion, Boeing 
said. It would not be economically 
ensible in view of the different require- 
ment—i.e., need for less range—of the 
tanker, according to Finlay. But he 
believes the changes should be made in 
the production tne, a move now pre 
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AMERICAN AIRLINES ANNOUNCES 


NONSTOP 
JETS 


BETWEEN NEW YORK 
ND SAN FRANCISCO 


Two flights daily—starting November 1st. 
Leave New York at 7:00 p.m., arrive San Fran- 
cisco at 10:10 p.m. Leave San Francisco at 2:15 
p.m., arrive New York at 10:15 p.m. 
Starting November 2nd. You can leave New 
York at 8:45 a.m. and arrive San Francisco at 
11:55 a.m. Leave San Francisco at 8:25 a.m., 
arrive New York at 4:25 p.m. 

You can fly from New York to San Francisco 


in only 6 hours 10 minutes—from San Francisco 
to New York in only 5 hours—aboard American’s 
popular 707 Jet Flagships, the world’s fastest and 
most proven jetliners! 


Already, Boeing jetliners have carried over 
900,000 passengers and logged better than 24 mil- 
lion jet miles. No other U.S. jetliner is quieter or 
more vibration-free. American’s 707 Jet Flagships 
—most comfortable way to fly! 


AMERICAN 
AIRLINES 


The Jet Airline 





Qantas Readies Lockheed Electras for Service 
Qantas Empire Airways, the Australian airline, has accepted delivery of first two of four Lockheed Electra turboprop transports, in 


79-passenger configuration (AW June 2, 1958, p. 32). Forward 


compartment can be converted into a cargo area of 3,500 Ib. 


capacity. Sydney-Tokyo service starts in December. Planes are Model 188C extended-range version (AW Aug. 31, p. 50) which 
have a 116,000 Ib. gross weight, up 3,000 Ib. 


vented by budget considerations. The 
VC-137 VIP transport version of the 
707 will be converted, Finlay believes. 
e Long-range 707-320 with Pratt & 
Whitney turbofans could be flying New 
York-Moscow nonstops in 1961, ac- 
cording to Finlay. Russia’s Tu-114 
long-range turboprop will not be op- 
erationally ready for the run before 
that year, the Boeing official predicted. 
To get the fan engine into a 320, Finlay 
said, “we just need somebody to buy 
one,” 

¢ Breakeven sales point for the 707 line 
has not been reached. Boeing has no 
estimate of what that point would be. 
Orders for all commercial models now 
total 197. 

e Leading edge modification of the 707- 
120 and 720 wings postpones compressi- 
bility to permit high Mach flight with 
the more powerful engines. But low- 
speed flight characteristics are not re- 
duced, according to Boeing. ‘The new 
leading edge runs from the wing root 
to the inboard pylons. Leading edge 
flap modification involves extension of 
the center flap already on the 120 and 
addition of another flap inboard and a 
third outboard. Minor modifications 
also are being made to trailing edge 
flaps. 

e KC-135 deliveries to the Air Force 
now total about 320 of 426 ordered. 
Production of the tankers is now seven 
a month. Commercial jets are rolling 
out at a rate of eight a month which 
soon will reach nine. Braniff’s third 
707-220 (basic 120 with JT4 engines) 
is in final production stage. Braniff had 
ordered five 220s, of which one was lost 
in a pre-delivery training flight last 
month (AW Oct. 26, p. 45). 

e Cost to an airline of converting a 
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1959 model 707 was set at about $14 
million by Finlay. He said this includ 
all factors, such as time out of service 
Two to three years of operation would 
be needed to make back the investment 
Finlay said, but the airplane shoul 
then be good for 10 years. 

e Noise suppressors for the 720 mode! 
without turbofan engines have eight 
instead of 12 tubes, but do as good 
job of quieting the engines, accordi 
to Boeing. 


CAB Examiner Advises 
Rejection of TAN Bid 


Washington—T'ransportes Aereos N 
cionales S. A. of Honduras was charg 
last week with abusing its foreign 
carrier permit by a Civil Aeronauti 
Board hearing examiner who reco 
mended that the Board reject the 
line’s request for a renewal of the 
mit. 

Major portion of Examiner Rich 
A. Walsh’s 62-page recommendati 
traced the nine-vear history of ‘TAN 
foreign air carrier permit, a series 
alleged violations committed by 
carrier and an “evident” conclusion tl 
the airline’s hopes for renewal 
largely dependent upon the Boa 
giving “unusually great weight” to r 
iprocity considerations. 

The Honduran carrier, Walsh 
does not qualify as “fit, willing a1 
able” for renewal of its permit becau 
of its excessive carriage of fifth freed: 
trafic between Miami and South Am 
ica, which has continued despite CAB 
warnings. Creation by TAN of tw 
“paper companies” for the purpos« 
masking its South American operation 


long with the airline’s refusal to sub- 
\it records in answer to a CAB sub- 
pena, Walsh added, indicate that TAN 
has “wantonly and flagrantly flaunted 
the law.”’ Board renewal of the carrier’s 
foreign air carrier permit, he said, 
vould only encourage it to “greater ex- 
‘ses in its plan of conquest of the 
S.-South American market.” 
Originally authorized to operate be- 
tween Miami and Honduras, the car- 
ier gradually expanded its operations 
nto Guatemala, Nicaragua, Brazil, 
Peru, Ecuador and Argentina, Walsh 
iid. The expansion, he said, was car- 
ried out by means of “interline agree- 
ments” with Compania Ecuatoriana de 
\viacion, an Ecuadorian carrier, and 
\ereolineas Peruanas S. A., a Peruvian 
iirline. The latter “paper companies,” 
he charged, were formed by TAN when 
became apparent the CAB was pre- 
sared to call the airline to task for car- 
ing excessive fifth freedom traffic at an 
timated $1,000,000 annual diversion- 
loss to American flag carriers oper- 
ting between Miami and South Amer- 
l 
Walsh said TAN provided the two 
lines with “ficticious capital struc- 
tures, placed aircraft in their possession 
ithout cost and provided them with 
erything else needed in their opera- 
The arrangements, he added, 
were made “deliberately” to “delude 
the Board into thinking that TAN was 
vithdrawing from the Miami-South 
American markets while actually, 
through the TAN-APSA-CEA combine, 
t was making even deeper penetration 
into those markets for the purpose of 
diverting traffic legally authorized for 
irriage by a number of American flag 
nd South American carriers.” 


tions.” 
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Delta 
[Ul] e) dfer-1c=s— 
DC-8 jet fleet 
with 
Texaco — 


Delta’s Jet fleet of Douglas DC-8’s are powered by Pratt & Whitney 
JT-3C and JT-4A engines. Early in 1960, ten new Convair 880s will be 


Daily service is now being progressively intro- 
duced to seven great metropolitan centers. 


“Short-and-sweet” is the term you'll use for a flight on 
Delta Air Lines’ new DC-8 jet. Delta’s real Jetliners will 
travel at a serene top-of-the-weather 30,000 feet, at 
speeds of almost 10 miles a minute. For the 119 passen- 
gers on each DC-8, there’s deluxe first class and thrifty 
super-coach service. Delta’s DC-8’s are now serving New 
York, Atlanta, Chicago and Miami. New Orleans, Dallas 
and Detroit will be added to the pattern this winter. 
Everything is top-notch, including the Texaco lubrication 
that keeps Delta’s fleet of DC-8’s smooth-running, power- 
ful and trouble-free. Delta is using Texaco Synthetic 
Aircraft Turbine Oil 15 — the lubricant that fulfills every 
requirement for dependable jet operation. 

Extremely high bearing temperatures, for example, 
won’t cause harmful oxidation or instability in Texaco 
Synthetic Aircraft Turbine Oil 15. This new oil also has 
a proved capacity for very high bearing speeds and high 
gear loadings. At high operating temperatures, it has low 


added. Every engine on every plane will be Texaco-lubricated — just as 
every Delta aircraft engine has been Texaco-lubricated since 1928. 


volatility — and, it’s non-corrosive to engine metal. At 
low temperatures, it has low viscosity, for thorough lubri- 
cation right from the start. 

For more information on Texaco Synthetic Aircraft 
Turbine Oil 15, call the nearest of the more than 2,300 
Texaco Distributing Plants, or write: 

Texaco Inc., Aviation Sales Department, 135 East 
42nd Street, New York 17, N. Y. 


Tune In: Texaco Huntley-Brinkley Report, Mon.-Fri.-NBC-TV 


Si) TEXACO 


LUBRICANTS 
AND FUELS 


FOR JET, PROP-JET AND PISTON-ENGINE AIRCRAFT 





Copilot Inattention, Autopilot 
Blamed in Uncontrolled 707 Dive 


Washington—An uncontrolled 29,- 
000-ft. descent of a Pan American 
Boeing 707 over the Atlantic last Feb. 
3 (AW Feb. 9, p. 39) resulted from 
copilot inattention after disengagement 
of the autopilot, the Civil Aeronautics 
Board ruled last week. 

The Board said contributing factors 
to the accident, which occurred dur- 
ing the captain’s absence from the cock- 
pit, included the autopilot disengage 
warning light in the dim position and 
the Mach trim switch in the “off” 
position. 

The flight was en route from Paris 
to New York with 119 passengers and 
10 crew members aboard and flying in 
smooth air at 35,000 ft. with auto- 
pilot engaged when Capt. W. Waldo 
Lynch left the cockpit and entered the 
main cabin, the report said. During his 
absence, the autopilot disengaged for 
unknown reasons, and the aircraft 
‘smoothly and slowly” entered a steep 
descending spiral. The copilot, Samuel 
Peters, was not properly monitoring the 
aircraft’s instruments or progress of the 
flight, the CAB said, and was unaware 
of the aircraft’s actions until consider- 
able speed had been gained and alti- 
tude lost. He was then unable to make 
recovery. 

The first indications the copilot had 
that the flight was not proceeding nor- 
mally came when he felt the aircraft 
buffet, the report said. This was imme- 
diately followed by an indication that 
positive acceleration forces were build- 
ing up rapidly. The buffeting increased 
in intensity and his instrument panel 
lights went out. 

The report said the copilot then 
checked the captain’s instrument panel 
which remained lighted, saw that the 
artificial horizon had tumbled and con- 
sequently was of no use to him. He 
then glanced up and saw the stars mov- 
ing rapidly counterclockwise, indicating 
that the aircraft was in a nose down 
right spiral and almost ready to roll 
over on its back. 

At this point, the report said, the 





Vertol 107 Options 
New York—New York Airways has 
taken options on the first five production 
models of Vertol’s Model 107 twin-tur- 
bine helicopter for delivery early in 1961. 
Helicopter will carry 25 passengers and 


will cost about $470,000 each, plus 
cost of the two Lycoming T53 turbines. 
The Model 107s (AW Oct. 26, p. 120) 
would replace the Vertol 44s used by 
New York Airways since May, 1958. 
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copilot grabbed the control wheel, 
pushed the autopilot release button and 
attempted to stop the roll by applying 
left aileron and rudder, but that by 
this time he was virtually immobilized 
physically by the pressures created dur- 
ing the maneuver. 

When Capt. Lynch became aware of 
the unusual attitude of the aircraft, 
according to the report, he returned 
to the cockpit with considerable difh- 
culty because of the pressures stemming 
from the dive and took over command 

He first pulled the power levers to 
idle position and then pulled himself 
into his seat. A glance at the instru- 
ments showed the airspeed needle in 
the vacant area to the right near the 
zero mark, and the altimeter passing 
through 17,000 ft. with the needle turn- 
ing at a “terrific’’ rate. 

Lynch testified that he could not see 
the Mach meter because it was hidden 
by the control wheel and that he could 
not lift his head. The artificial horizon 
was of no use since it had tumbled, and 
the turn and bank indicator was full 
to the right with the ball positioned 
slightly to the left of center. The sta- 
bilizer was in the full nose down posi 
tion, and his electric trim button failed 
to function. The aircraft was in a cloud 
formation, and visual reference was im- 
possible. 

While navigator John Laird managed 
to fasten the captain’s seat belt, Capt 
Lynch rolled the wings level, relieving 
forces. Flight engineer George Sinski 
was then able to move about and pulled 
the circuit breaker deactivating th¢ 
stabilizer svstem and rolled both sta 
bilizer wheels toward the up position 
by hand. 

As the aircraft passed through th 
8,000-ft. level, the report said, Lync h 
pulled the yoke back with a steady pull 
At 6,000 ft., there was a violent pound 
ing or buffeting which lasted a few 
seconds. The aircraft then ceased t 
descend and began a fairly steep clim! 
At 9,000 ft., the wings were level and 
the aircraft was in a moderate climb 
and responding reasonably well to con- 
trol demands. 

Following the incident the Federal 
Aviation Agency, citing failure to cor 
ply with Part 41.62 (Pilots at Coatrols 
of the Civil Air Regulations, levied 
civil penalty against Lynch and sus 
pended the copilot’s Air Transport 
Rating for a six-month period. 

Peters, who was eligible for retir 
ment, subsequently left the company i 
July. In addition, Lynch and Pete: 
both supervisory pilots, were levied fin 


of $1,000 each by the Airline Pilo t 


Assn. for returning to the cockpit and 
flying the 707s before the union and 
management had reached agreement on 
jet contracts. 

Pan American also has issued a ruling 
specifically directing that one pilot give 
continuous attention to the attitude 
and flight of the aircraft during auto- 
pilot operation. It also has re-empha- 
sized in its pilot training program the 
narrow speed margins between the 707’s 
normal and critical speeds and the brief 
interval of time required for the air- 
craft to accelerate into the critical speed 
ranges. 


BOAC Shows Deficit 
Of $14 Million for Year 


London—Although British Overseas 
\irways Corp. earned an_ operating 
profit in the year ended Mar. 31, higher 
interest on capital and mounting losses 

associated companies gave the 
BOAC group a deficit of more than 
$14 million for that period. That, 
idded to previous years’ deficits, gave a 
cumulative total of $39.2 million loss. 

BOAC’s own operations during the 
vear yielded a total revenue of $163.5 
million, $13.5 million, or 9.1% more 
than in 1957-58. Expenditure (exclud- 
ing capital interest) took more than 
$161 million (up $10.3 million), which 
gave an operating profit of $2.3 million, 
ompared with a loss the previous year 
of nearly $1 million. 

Interest on capital rose by $3 million 
to more than $8 million, leaving a 
deficit of $5.8 million, compared with 
ne of nearly $6.3 million for 1957-58 

Chairman Sir Gerard d’Erlanger says 
the airline would have had a better 
showing, but the engineers’ strike in 
October, 1958, cost about $3 million, 
ind an estimated $1.4 million was lost 
lue to delay in gaining permission to 
fly across the Pacific on BOAC’s round- 
the-world service. 

Mounting losses by associated com- 
panies, of which there are 14, are caus- 
ing BOAC some concern. Their com- 
bined operating losses for the year 
totaled more than $7 million, com- 
pared with $1.2 million the previous 
year. After paying interest on capital 
up $1.1 million to $1.57 million—they 

ime up with a deficit of $8.6 million, 
n increase of $7 million. 

[hese companies’ losses are “clearly 
insupportable,” Sir Gerard said in his 
report, and BOAC now is making a 
fresh reappraisal of every operator 
within the group, he said. 

Commenting on the current fiscal 
vear, the chairman says there should be 
1 “very substantial” improvement, and 

en after payment of interest, the 
ears end may show a_ break-even 
result. 





ONE MILLION 


passengers have now flown the Boeing 707 jetliner! 





Bn) , ” hee D> 
These airlines have ordered Boeing 707s or shorter-range 720s: AIR FRANCE « AIR-INDIA ¢ AMERICAN ¢ B.O.A.C. ¢ BRANIFF e CONTINENTAL 
CUBANA e IRISH e LUFTHANSA « PAN AMERICAN e QANTAS e SABENA e SOUTH AFRICAN e TWA e UNITED e VARIG e Also MATS 
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Dutch Flying School Operates Safir 91Ds 
First five of 18 Saab Safir 91D four-place trainers are delivered to Dutch Government Civil Flying School (AW Aug. 17, p. 89). School 
eventually will use only Safir 91Ds and Beech Model 18s, of which it now has 12, for training airline pilots, mostly for KLM Royal 
Dutch Airlines. Safir 91D costs about $20,000 and is powered by a Lycoming O-360-A1A horizontally opposed piston engine. 


Free Inter-Airport Transport 


Protested as Illegal by United 


Washington—Voluntary provision of 
free ground transportation between air- 
port terminals by 10 major airlines 
was attacked as illegal last week by 
United Air Lines. 

In a complaint filed with the Civil 
Aeronautics Board contending that air- 
line payments for such service consti- 
tute an indirect rebate of a portion of 
air fares in violation of Section 403(b) 
of the Federal Aviation Act, United 
asked the Board for a cease and desist 
order against Capital, National, Braniff, 
Northwest, West Coast, Eastern, North- 
east, Continental, Trans World and 
American airlines. 

Basis for the United filing started 
more than two years ago when the air- 
lines began to file exceptions to CAB 
economic regulations in order to provide 
free ground transportation for connect- 
ing passengers at specific airports to 
coincide with terminal operation 
changes, according to Board spokesmen. 
Most of the exceptions were filed this 
vear, reflecting the greater use of jet 
aircraft which can only operate from 
certain fields because of runway lengths. 

Although provision for the free trans- 
portation is a matter of record at the 
Board, its existence is little publicized, 
and spokesmen for the carriers which 
offer the service point out that it is not 
automatically granted but must be re- 
quested by the passenger. Wording of 
the exemption states that carriers ‘‘on 
request by the passenger” will provide 
the transportation “with an independent 
contractor” between certain designated 
airports, primarily in the areas of New 
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York, Chicago, Detroit and Seattle, 
United told the Board. 

Since CAB economic regulations r« 
quire the airlines to act as the pas 
sengers agent in ticketing, United 
contended that offering free ground 
transportation by the 10 carriers is a 
violation of the section of the Federal 
Aviation Act that states that no carrier 
shall, “directly or indirectly, or through 
an agent or broker,” rebate, remit or r¢ 
fund any portion of an air fare or charge. 
Airlines offering the ground transporta 
tion should therefore be ordered to 
comply with this section and cease to 
provide the service, United said. 

Actual volume of connecting pas 
sengers availing themselves of the free 
ground transportation is small, accord 
ing to an estimate by the Carey Trans 
portation Co., which operates a fleet 
of airport limousines in the New York 
area. 

Less than 5% of the connecting 
passengers between New York Interna 
tional and LaGuardia airports took ad 
vantage of the service last year accord 
ing to Carey officials. 

Exemptions to provide the free car- 
riage between airline terminals were 
filed to cover the following carriers and 
areas: 

e Capital and National between New 
York International and LaGuardia air- 
ports. 

e Braniff and Northwest between any 
two of the New York area terminals 
including Newark. 

e Capital and Eastern between any two 
New York area terminals plus connect 


ing flights to Bermuda, San Juan, Puerto 
Rico and Mexico City and transatlantic 
flights departing not more than six hours 
after passenger arrival. 

e Northeast between Idlewild and La- 
Guardia for passengers eae with 
other Northeast flights or flights of other 
iirlines where Northeast is not used 
between New York and Florida. 

e Northwest and West Coast at Seattle 
between the Seattle-Tacoma Airport and 
Boeing Field for passengers connecting 
with fights of the two airlines. 

e Northwest at Detroit between Willow 
Run and Detroit metropolitan airports. 
e American at Chicago between Midway 
and O’Hare airports for connecting pas 
sengers bound for California. 

¢ Continental at Chicago between Mid- 
way and O’Hare. 

e Trans World at Chicago between 
Midway and O’Hare and the West 
Coast. Ground transportation also is 
provided by the carrier between Idle- 
wild and LaGuardia in New York for 
WA connecting passengers flying to 
Chicago, St. Louis and west or on trans- 
itlantic flights. 


Canadian Pacific 


Orders Four DC-8s 


Vancouver, B. C.—Four Douglas 
DC-8 turbojet transports have been or- 
dered by Canadian Pacific Airlines, with 
options made to purchase another five 
aircraft, according to G. W. G. McCon- 
achie, president. 

Aircraft will be powered by four 
Rolls-Royce Mk. 15 turbajets, produc- 
ing 18,500 Ib. thrust each. The airline 
said the DC-8s will cut Tokyo-Van- 
couver flying time to 8 hr. Configura- 
tion will be for 159 passengers. Deliv- 
ery is set for early in 1961. 





TAI Route to Give France Global Service 


By L. L. Doty 


Tokyo—Transportes Aeriens Intercon- 
tinentaux, TAI, will inaugurate its 
newly-awarded Tahiti-Honolulu-Los An- 
geles route in May and provide France 
with the final link it needs to begin its 
first around-the-world services. 

Gen. G. Fayet, TAI administrator 
and general manager, told AviaATION 
Week during the International Air 
Transport Assn. annual meeting here 
that service on the new route will begin 
with a token weekly round trip between 
Brisbane, Noumea, Tahiti and Los An- 
geles with Douglas DC-7s. Fayet said 
frequency will be expanded in July, 
1961, when the carrier introduces its 
two DC-8 turbojet transports on the 
route. 

The new route, granted to TAI last 
August under terms of the renewed 
bilateral pact between the U. S. and 
France, is another example of the grow- 
ing significance of the Pacific basin 
to international airlines seeking to 
strengthen their global air routes. Ob- 
servers here feel that the route award to 
France is one of the first of recent Pa- 
cific route adjustments which most in- 
ternational airlines feel will be necessary 
to stay competitively strong as long haul 
jet transports are introduced into serv- 
ice. 

Final decision in the Civil Aeronau- 
tics Board Transpacific Case will deter- 
mine which U. S. carrier will operate 
over the new southern Pacific route in 
competition with TAI. Under the 
terms of the revised bilateral agreement 
with France, the U. S. may operate 
routes from the West Coast via Hono- 
lulu to Tahiti, Bora Bora in the Society 
Islands, New Caledonia and beyond to 
points in New Zealand and Australia. 

At the present time, South Pacific 
Air Lines, a dormant supplemental 
carrier, is authorized to operate the 
Hawaii-Tahiti route. 


Competitive Arena 


As important as it already is to 
domestic carriers hoping to expand 
westward, the Transpacific Case is 
viewed here as but one facet of an 
international route development race 
that will make the Pacific Ocean one 
of the hottest competitive arenas in the 
world. 

Most immediate result will be re- 
opened talks on bilateral agreements 
between the countries involved which 
can create some thorny problems. 
France, for example, renounced its bi- 
lateral with the U.S. last vear because of 
its failure to win a U.S.-France polar 
route, among other things. A new agree- 
ment was signed in August only after 
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talks were resumed in Paris July 20 and 
France won its polar route and the 
southern Pacific link with the U. S. 
West Coast. 

At present, France is about ready to 
terminate talks on a_ bilateral with 
Australia because of its inability to win 
trafic rights at either Melbourne or 
Sidney, Australia’s two largest cities. 
TAI is currently serving Brisbane and 
Darwin under a provisional agreement 
with Australia but, unless it is granted 
Sydney or Melbourne rights, all service 
to Australia will be withdrawn. 

TAI’s interest in the two cities stems 
from a strong confidence in the future 
of the Australian tourist market. The 
carrier is encouraging the development 
of tourist facilities in Noumea, includ- 
ing a casino, as a first step toward cre- 
ating a tourist attraction that will gen- 
erate a large volume of trafic from 
Australia to the Pacific island. 


Hopes for Tahiti 

The airline is also laying the ground- 
work for similar tourist facilities in 
Tahiti so that accommodations will be 
available in sufficient number to handle 
the trafic it expects to generate in the 
U. S. The carrier is encouraging the 
construction of hotel facilities in the 
mountainous areas of the islands as the 
most comfortable site, climate-wise, for 
tourists. 

Plans are now under way to construct 
a new runway 12,500 ft. in length on the 
hard coral base surrounding the shore- 
line of ‘Tahiti. Since the tide at Tahiti 
averages no more than six inches, the 
project does not pose any such major 
engineering problems as those experi- 
enced in building the runway in Hong 
Kong harbor at Kai Tak Airport (AW 
Dec. 15, p. 41). 

First 8,000 ft. of the runway will 
be completed next year when TAI 





Soviet Airport ‘Neglect’ 

Col. 
Gen. of Aviation Yevgeny Loginov, has 
cracked down on Russian airport di- 
rectors who have been “seriously negli- 
gent” in providing services for the trav- 


Moscow—Aeroflot’s new chief, 


eling public. 

Taking action following complaints 
published in Ogonyok, the USSR’s larg- 
est-circulation popular magazine, Logi- 
nov said passenger service improvements 
are especially necessary at Aeroflot’s Mos- 
cow City Agency and at the Kiev-Sverd- 
lovsk and Chelyabinsk airports. He called 
on Communist Party and trade union 
organizations to join Aeroflot in making 
nation-wide public inspections of airport 
services, 











begins its DC-7 service, and the bal- 
ance will be completed in time for the 
turbojets. 

In effect, TAI is about to tap two 
new tourist markets previously unavail- 
able to it—the U. S. and Australia—and, 
at the same time, is developing two pre- 
viously untouched tourist areas—Nou- 
mea and Tahiti. 

TAI will have no monopoly on the 
route from the U. S. No less than five 
of the nine U. S. carriers petitioning the 
CAB for Pacific routes are seeking traffic 
rights to Tahiti. And, if the develop- 
ment of tourist traffic in the southern 
Pacific islands is successful, other coun- 
tries will strive to gain entry into the 
areas for their flag carriers. 

The French bilateral agreement pro- 
vides that a polar route from the West 
Coast to Paris may be operated from 
either San Francisco or Los Angeles and 
that the route from Honolulu and 
Tahiti may serve either one of the two 
cities. Both Air France and TAI agreed 
that Los Angeles would be the most 
desirable connecting point rather than 
San Francisco for the French around- 
the-world services and as the best po- 
tential market area for developing traffic 
to both France and the South Pacific. 


Traffic Split 

Gen. Fayet told Aviation WEEK 
that his company has cooperated closely 
with Air France in the selection of 
routes granted under the bilateral with 
the U.S. Although Air France has been 
officially designated the national flag 
carrier of France, the government has 
acknowledged officially both TAI and 
Union Aeromaritime de Transport, 
UAT, as France’s air transport instru- 
ments in Africa and the Pacific basin. 
TAI and UAT are independently-owned 
airlines. Air France is a state-owned 
company. 

TAI, which operates routes into 
West Africa, has amicably shared its 
trafic on the Far East route on a 50-50 
basis with Air France under the terms 
of the 1955 Peira-Cava agreements. 
UAT, which operates to West, Central 
and southern Africa, has been in open 
conflict with Air France during the past 
few years over the relative position of 
the two carriers on the African routes. 

Air France has argued that it has 
more experience in Africa and has a 
broad background of aiding smaller 
African airlines in technical assistance 
programs. UAT claims that it is more 
desirable to have a privately owned com- 
pany rather than a national organization 
provide technical assistance since any 
stigma of French colonialism is thus 
removed. 

On the other hand, cooperation be- 
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tween Air France and TAI has been 
close. The new around-the-world route 
is expected to strengthen both carriers 
substantially. Air France officials here 
expressed satisfaction with the Los 
Angeles-Montreal-Paris polar route and 
added that, last year, load factors on the 
transatlantic route, without the benefits 
of a polar route, were 63%. Air France 
carried 2.5 million passengers in 1958 
an average distance of 800 mi. 

TAI expects to benefit from its new 
transpacific route since, according to 
Fayet, the carrier considers the Pacific 
Ocean area to hold the largest traffic 
potential of anv similarly large area in 
the world. TAI’s routes, until the bi- 
lateral agreement with the U. S. was 
signed, terminated at Bora-Bora and the 
Far Eastern route paralleled that of Air 
France. Now, the South Pacific routes, 
which begin at Phnom Penh and Saigon, 
continue through to Djakarta and Bris- 
bane to Los Angeles via Noumea, Nandi 
—also served by Australia’s Qantas air- 
line—Tahiti and Honolulu. 

Meanwhile, both Air France and TAI 
recognize increased competition can be 
expected as the Pacific basin grows in 
significance, More polar routes will be 
sought. New readings on flight fre- 
quency restrictions and capacity clauses 
contained in all bilaterals will be under- 
taken. There will be renewed argu- 
ments over the international legal inter- 
pretation of cabotage which now, for 
example, forces Japan Air Lines to 
operate on many occasions with low 
load factors between the U. S. mainland 
and Hawaii while U. S. carriers are 
operating at capacity loads overflowing 
into lengthy waiting lists. 

And finally, the growing possibility 
of an open-rate war on Pacific routes 
(AW Nov. 2, p. 38) coupled with the 
lack of restrictions on seating configura- 
tion will serve only to intensifv the 
forthcoming battle for Pacific traffic. 


Boost in Earnings 
Reported by United 


Chicago—United Air Lines last week 
announced net earnings of $12.7 mil- 
lion and a gain of $1 million on aircraft 
sales for a net profit of $13.7 million 
for the first nine months of 1959. 

Total net earnings for the same 
period of last year totaled $10.5 million. 
Revenues reached a new high for the 
company during the 1959 nine-month 
period totaling $257.9 million—a 9% 
increase over 1958. 

Operating expenses for the period 
were $288.7 million compared with 
$213.9 million for the nine months 
ended Sept. 30, 1958. Total revenue 
passenger miles totaled 4 billion, a 4% 
increase over the same nine-month 
period of 1958. Freight ton miles 
climbed 21% and mail ton miles 10%. 
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The Spoken Word—Part Ill 


The current state of the art of air trafic control cannot be better 
illustrated than to examine prevailing conditions at some of our major 
terminals. This phase of traffic control today is almost exclusively a 
function of voice communications so it is not without reason that our 
results can be reported as “haphazard, bordering on poor.” 

Here are some random examples of our methods: 

An example of good control can be found at LaGuardia Field where a 
pilot’s original call for taxi clearance established his takeoff priority (assum- 
ing VFR conditions). By adhering to this principle of “first come first 
served” the LGA tower eliminates many phone calls since: pilots know 
they will be taken care of in turn 

Quite the opposite effect is obtained at Washington National during 
VFR conditions. No semblance of priority is maintained here. The No. 4 
aircraft in line may call for, and receive, takeoff clearance before anyone else. 
Pilots at Washington know that courtesy does not pay—you must get your 
“ready” message to the tower, plus an answering acknowledgment or you 
may become ““Tail-End Charley.” Result? Pilots begin yakking for takeoff 
clearance ready or not. This may in breaking up other contacts, it may 
mean that four aircraft are hollering at once. It certainly means that 
tempers are frayed from the resultant heterodyning. But at Washington 
this is what you must do. 


‘Alphonse and Gaston’ 

Washington uses the “Alphonse and Gaston” method. That is, a typical 
conversation may go like this, “United, do you see TWA?” (pause for 
answer). Then, ““I'WA, do you United?” (pause for answer). Then, 
“OK, United, do you have the Viscount over the range?” (answer). “Can 
vou follow that aircraft?” (answer OK, now American, do you see the 
Connie west of the field?” And so on—plenty talk—no control, and by this 
time the twin Beech, which has been unable to get a word in edgewise, is 
over the field and all sequences must be revised. 

LaGuardia, on the other hand, uses the positive control method. In 
the same situation the controller might sav, ““T'WA, there is a United DC-6 
south of the tower, follow that aircraft you are No. 3 to land.” Thus the 
LGA controller has assumed several things; that pilots are big boys, that if 
TWA can’t find United he will so and that the TWA captain most 
likely possesses sufficient know-how to follow another aircraft. Exactly how 
this is accomplished the tower doesn’t care. 

That is the Connie’s problem, not the controller's. 

One reason for some of these difficulties is that there is no real schooling 
for tower controllers. Oh yes, they read some regulations and get a license. 
But unless some kindly old chief takes it upon himself, there is no instruc- 
tion in the tact, subtleties and psychology of control—and don’t think for 
one minute that these are not needed. But they should be learned in the 
hinterlands—not during the approach of a Boeing 707. As it stands now, 
any major terminal can employ and use a “trainee.” 

Good towers need good chiefs—but downtown desk salaries are better. 
And these chiefs need backing from Federal Aviation Agency operations 
people and protection from those who stifle control with their insistence 
that every word, sense and thought be spoken verbatim in an effort to 
protect against all possibilities. 

Trafic control at a major terminal is a major occupation and requires 
professionals. It must operate in a firm, calm and intelligent manner. It 
must appreciate the principle of first come first served. Unless we have 
good men on the job, our fast appearing jets will reduce airport snarls 
to hopeless impossibilities. 
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CANADAIR 


Forty Four 
oo 





THERE ARE NO IFS, ANDS OR BUTS ABOUT THE CANADAIR 
FORTY FOUR. It is a “here and now” swing-tail cargoplane, at least 
18 months ahead of comparable aircraft still in the “talking stage.” 
The turbo-prop “Forty Four” is in fall production for two 
leading American airlines and the military services of Canada. 
It has already been through the development stage and its 
Rolls-Royce Tyne engines have been thoroughly tested and proved. 
With the “Forty Four” in your fleet, you can be 18 months 
ahead of competition and in a most favorable earning position. 





First photographs of the Canadair Forty Four, taken September 30, 1959 in Montreal. The “Forty Four” is now 
on the line for Seaboard and Western Airlines Inc., The Flying Tiger Lines and the Royal Canadian Air Force. 


CAN A DAI fea LIMITED, MONTREAL. CANADIAN SUBSIDIARY 
GENERAL DYNAMICS CORPORATION 
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AIRLINE OBSERVER 


> Arab countries, after dropping plans to merge all Arabian airlines into a 
supranational airline (AW Oct. 26, p. 49), now plan to create a new airline 
owned and operated by existing airlines and their governments. New carrier 
will serve international routes to Africa and the Far East but will not replace 
existing airlines which will continue to serve their regional and internal 
schedules. To be known as the United Arab Airline, the company will be 
capitalized with an initial $48 million and will operate an all-turbojet fleet. 
Plan is Lebanese-inspired and has not drawn strong support from the 
United Arab Republic. Choice of headquarters and percentage of capital 
participation by Arab League member-states are expected to be major hurdles 
for creation of the united carrier. 


> Oantas Empire Airways has disposed of 10 of its piston-engine aircraft 
in the U. S. Six Lockheed 1049 Constellations have gone to Lockheed as 
trade-ins on the airline’s Lockheed Electra order (see p. 45). Two Constella- 
tions were placed with Boeing as trade-ins for Boeing 707 turbojets. Two 
DC-s have been sold to a U.S. supplemental carrier. Carrier dropped any 
plans to convert the aircraft to cargo planes on grounds that cargo traffic to 
and from Australia would not justify such a fleet. 


> Jet noise problem is becoming a major issue in Germany. Hamburg has 
authorized Pan American to begin Boeing 707 flights to and from the city 
but has placed stringent gross takeoff restrictions on night flights. Other 
German cities are offering stiff resistance to jet flights under any operating 
conditions or restrictions. 


> Acroflot, Soviet state-owned airline which on several occasions has de- 
nounced International Air Transport Assn. fare standards as too high, has 
slashed its jet tariffs by up to 25% on its trans-Siberian run for the winter 
season. Effective Nov. 1 through May 15, the Moscow-Khabarovsk Tu-104 
fare will be cut from 1,490 to 1,190 rubles. At the 10 rubles-per-dollar 
tourist rate of exchange, the new fare for the 4,250-mi. trip comes to only 
2.8 cents per mile. At the official four rubles per dollar rate of exchange, 
the tariff is seven cents per mile. Other winter fare reductions include 
Moscow-Irkutsk from 1,050 to 790 rubles, Moscow-Novosibirsk from 745 
to 560 rubles, Moscow-Omsk from 610 to 460 rubles and Moscow-Sverd- 
lovsk from 370 to 305 rubles. 


>» MALEV, Hungarian state airline, plans to purchase a fleet of three 
Russian-built [I-15 turboprop transports in 1960 to operate new routes it 
plans to inaugurate from Budapest to the Middle and Near East. 


> Northwest Airlines has proposed an economy plan fare of $395 between 

U. S. West Coast cities and Tokyo and $495 between New York and 

Tokyo. Proposals were contained in exhibits offered in the Civil Aeronautics 

Board Transpacific Route Case. Meanwhile, Japan Air Lines has proposed 

a jet surcharge on Comet 4s and Boeing 707s operated by British Overseas 

tg Corp. and Pan American respectively between Hong Kong and 
okyo. 


> Air India International last week received its foreign air carrier permit 
signed by President Eisenhower to operate the route between New York and 
India via intermediate points of Behrein, Damascus, Beirut, Cairo, Rome, 
Zurich, Prague, Geneva, Paris, Dusseldorf, London, Shannon, Keflavik and 
Montreal. Last month, J. R. D. Tata, chairman of Air India, told AviATION 
Weex that the transatlantic service probably would not be implemented 
until the spring of 1961 (AW Oct. 26, p. 49). 


> Assn. of Local Transport Airlines will undertake research and study of plans 
designed to increase efficiency of operations through new regulatory approach 
and industry innovations. Six research institutions will present bids for the 
project at forthcoming quarterly regional meeting this week in Indianapolis. 


> Trans World Airlines, which is now experiencing a 50/50 traffic ratio 
between tourist and economy class passengers on its North Atlantic route, 
expects the ratio to change to 80% economy and 20% tourist within the 
next year. 








SHORTLINES 


> Bonanza Air Lines is now operating 
a daily round trip service on its seg- 
ment between Los Angeles and Phoenix 
via Riverside, Palm Springs and Blythe, 
Calif. Westbound trip departs Phoenix 
at 4:15 p. m. and arrives Los Angeles 
at 5:34 p. m. Eastbound service de- 
parts Los Angeles at 6:30 p. m. and 
arrives at Phoenix at 8:04 p. m. All 
times are local. 





> National Airlines has resumed Boeing 
707 nonstop service between New York 
and Miami, offering both first class and 
coach accommodations. The carrier is 
scheduling four round trips daily with 
southbound flights departing New York 
International Airport at 9:25 a. m., 
1:15, 5:25 and 9:15 p. m. Northbound 
flights depart Miami International Air- 
port at 9:15 a. m., 1:25, 5.15 and 10:00 
p. m. National also is operating a daily 
round trip service between New York 
and Fort Lauderdale with Douglas DC- 
6Bs and will begin Philadelphia-Wash- 
ington-Fort Lauderdale service with 
Lockheed Electra turboprops on Dec. 1. 


> National Fire Protection Assn. _te- 
ports U.S. aircraft fires cost $143 mil- 
lion in property losses in 1958, an in- 
crease of $28 million over the 1957 
total. The number of aircraft damaged 
or destroyed by fire, however, declined 
from 200 in 1957 to 175 in 1958, the 
association estimate showed. 


> Trans-Texas Airways reports an in- 
crease of 35,631 passengers boarded in 
the first nine months of 1959 over the 
same period of 1958 on the carriers 
routes for a total of 209,139. Revenue 
passenger miles for the period increased 
by 26% to 49,252,692 for a load factor 
of 44.3%, up 6.4%. 


> Trans World Airlines recorded sub- 
stantial increases in both trafic and 
financial figures for the first nine 
months of the year. The airline flew a 
total of 4,393,000 revenue passenger 
miles during the period and earned a 
total revenue of $264,439,000. Net 
profit after taxes for the period was 
$9,068,000 or $1.36 per share on 
6,674,155 shares of stock outstanding. 
In 1958, TWA showed a nine month 
net loss of $1,116,000. Third quarter 
1959 revenue was $104,133,000 with a 
net profit after taxes of $7,504,000. In 
September, ‘TTWA carried 550,913 pas- 
sengers, up 21%, flying them 575 mil- 
lion revenue passenger miles, up 31%. 
Load factor for the month was 74.3%, 
up 10.1% over the same month of 
1958, with TWA’s Boeing 707 turbo- 
jet load factor remaining at 90% since 
the start of jet service on its routes. 
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Guaranteed: 
air supremacy for all free nations 





The F-104 is the world’s best tactical fighter...the only one to hold the records for speed, alti- 
tude, and time-to-climb at the same time. It is the most versatile, too. In squadron strength 
today with the USAF Tactical and Air Defense Commands, it has been purchased by the West 
German Republic and Canada as an all-weather interceptor, tactical fighter, advanced recon- 
naissance plane. Few fighters can match the F-104’s low cost ...none offers so much perform- 
ance for the money. Now in production, it is the ideal standard fighter for the Free World. 


LOCKHEED 








SOLID STREAK of light is the appearance of the heat-shock wave which travels down the Boeing shock tube. At right is the conden- 
ser bank and arc chamber, while at left end of tube is the brass target upon which the wave impinges. Speed is about Mach 250. 


Boeing Groupe Probe apace Techniques 


By Richard Sweeney 


Seattle—Probing to discover the phe- 
nomena involved as plasmas lose energ\ 
through electromagnetic radiation, sci- 
entists at Boeing Scientific Research 
Laboratory here are investigating basic 
unknowns of this and other advanced 
fields of space technology. 

BSRL is one of two activities under 
the direction of George Schairer, Boeing 
vice president-research and _ develop- 
ment. The other is Product Research, 
which looks for new areas where Boeing 
can sell hardware, ideas or services at a 
later date. It survevs all company de- 
velopments for salable material, includ- 
ing end results of BSRL activities. Ben 
F. Ruffner heads the Product Research 
Office, while Guilford Hollingsworth 
heads the BSRL. Hollingsworth also 
heads a subunit of BSRL—Geoastro- 
physics Laboratory. 


Five Groups 


There are five groups under BSRL, 
classified according to their activity. 
They are: 
e Mathematics Laboratory, headed by 
Dr. Burton H. Colvin, which seeks to 
develop better mathematical expressions 
of and solutions to various problems in 
a number of fields. 
¢ Solid State Laboratory, headed by Dr 
Hans Brunner, which works in the me- 
chanical, physical and electrical proper- 
PLASMA thermocouple is examined by Howard. Steele, of Boeing Scientific Research ties of materials at a very fundamental 
Laboratory. This unit is used for basic research in conversion of heat to electrical energy. _ level. 
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e Geoastrophysics Laboratory, headed 
by Guilford Hollingsworth, which 
works in determination of the various 
properties and characteristics of space. 
¢ Plasma Physics Laboratory, headed bv 
Dr. James Drummond, which works in 
various basic characteristics of plasmas 
and their use. 

e Flight Sciences Laboratory, headed by 
Dr. Yusuf A. Yoler, which works in sev- 
eral areas involved in aerodynamic and 
space flight regimes. 

Academic Freedom 

Work in BSRL is carried on in com- 
plete academic freedom. It also is en- 
tirely company funded at reasonable 
and constant level. These factors add 
considerably to their efforts, scientists 
feel, since they are not working to 
achieve specific goals set by anyone but 
themselves. They outline what they 
intend to do, and what they may find. 
If findings are not as expected, this is 
accepted; they may be on the track of 
something totally new and unexpected. 
Once their project starts they do not 
have to constantly justify its continua- 
tion or meet specific reporting dates 
with specific results. If the work looks 
like a blind alley, they are the ones who 
will cancel the project and start an- 
other. 

Currently housed in the engineering 
building of the main Seattle plant, 
BSRL will move into its own building 
in the future—a building designed to its 
peculiar requirements on the inside and 
without a fence on the outside. All 
laboratory work will be of an unclassi- 
fied nature. 

Work of the Plasma Physics Labora- 
tory presents an excellent illustration of 
the basic research concept as practiced 


CONDENSER bank, which throws 20,000 v. into the shock tube arc chamber, is adjusted 


by a Boeing technician. The BSRL tube is a tool to achieve high temperatures. 


ENERGY conversion tube with temperature control jackets is at left. Note positioning of conventional thermocouple and anode lead 
in the plasma thermocouple unit. At right is a brass target which shows chipping and other defects after being struck by a heat-shock 
wave; tube temperature is in the 500,000C range. Face of the brass target above is made of quartz. 
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A change to piston, back-up and wiper rings of 
TEFLON TFE-fluorocarbon resins made a big differ- 
ence in the speed of response to controls in the 
Lockheed 1049 Super Constellation. So greatly did 
these rings reduce friction, wear and oil leakage 
that, based on this experience, similar seals of DuPont 
TFE resins were designed into Lockheed’s new 
Prop-jet Electra. 

Back-up rings of TEFLON TFE-fluorocarbon res- 
ins are far superior to conventional leather rings in 
deformation characteristics, wearability, tempera- 
ture resistance and frictional properties. Piston-rod 
wiper rings give added protection against system 
contamination by dust, water, paint and cleaners. 


Redesign with TFE resins puts faster punch in hydraulic system 


Piston sealing rings of TFE resins, which need no 
high-pressure build-up for sealing, reduce oil leak- 
age without increasing friction or piston wear. 

The coefficient of friction of TEFLON TFE-fluoro- 
carbon resins is so low that they require no lubri- 
cation. They can be used at cylinder temperatures 
up to 500°F. and are unaffected by even the most 
corrosive synthetic hydraulic fluids. Your local sup- 
plier listed in the Yellow Pages under “Plastics— 
Du Pont” can give you additional data. Or write 
to: E. I. du Pont de Nemours & Co. (Inc.), Poly- 
chemicals Dept., Room T-7119,Du Pont Building, 
Wilmington 98, Delaware. 


In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal. 


R 
TEFLON is Du Pont’s registered trademark for 
(] T its fluorocarbon resins, including the 
7FE (tetrafiluoroethylene) resins discussed herein. 
TFE 


FLUOROCARBON RESINS 
BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 





at Boeing Scientific Research Labora- 
tory. 

The effort is in four areas: 
¢ Plasma radiation research in the area 
of plasma oscillations. 

e Plasma oscillations research. 
e Plasma diagnostics. 
e Plasma diffusion studies. 

There is a theoretical group in the 
laboratory which now is studying radia- 
tion and absorption of microwaves by 
inhomogeneous plasmas. This is purely 
a theoretical exercise, to try to analyze 
what transpires and how and when in 
this phenomena. 

In radiation research in the areas of 
plasma oscillations, the Boeing shock 
tube will be used. Guns will be set up 
180 deg. across from each other and 
will shoot electron beams at each other 
through the plasma to set up a plane of 
oscillation within the plasma. They 
will then create a pressure gradient that 
moves down the tube, and see if the 
oscillations will radiate microwaves 
when the wave passes through the 
plane of oscillation. 

To establish the wave, a wall of 
metal or some material will move in at 
one end of the tube to compress the 
plasma, create the gradient and send it 
down the tube. This gradient should 
cause microwave radiation at the plane 
of the oscillation. For this work, the 
pressure gradient is creating an inhomo- 
geneous plasma, (although in the truest 
sense of the word, the mixture of ions, 
electrons and neutral atoms which 
form a plasma are inhomogeneous by 
their nature). 

This will test the basic theorv of in- 
homogeneous plasma emission of micro- 
waves at the oscillation plane. Radia- 
tion frequency spectrum varies accord- 
ing to the tvpe of plasma—an ion 
plasma radiates in the radio frequency 
spectrum while electron plasma radiates 
in the microwave frequency spectrum. 

There is, in metals, an “electron gas,” 
which essentially is electrons moving 
about, which has been experimentally 
demonstrated. In semiconductors, it 
has been proposed to use this electron 
movement of oscillation as a source of 
microwave length emissions and control 
them. 

Results of the plasma radiation re- 
search in the plane of oscillation will 
become the basis for the second effort, 
that of plasma oscillations research. If 
the postulations of the first work are 
not true (the dual electron beam does 
not produce oscillation which emits 
radiation when gradient passes through), 
then the researchers will return to the 
standard technique of shooting one elec- 
tron beam across the plasma and have 
it bounce back. This is definitely 
known to produce the desired oscilla- 
tions. 

The intent then is to shut down the 
electron beam in a few millimicrosec- 
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FUNCTIONALLY-DESIGNED building costing about $2} million will house Boeing Sden- 
tific Research Laboratories soon. Building’s main floor will have 24 laboratories. 


onds, (107°), and watch the rate ot os 
lation decay. There are mercury switcl 
available which are capable of shutt 
the beams off in this order of tim« 

Watching the rate of oscillation 
cay will tend to prove or disprove the 
retical calculations of the cross sect 
for momentum transfer. Such pred 
tions exist for hydrogen gas plasma 
not for oxygen or nitrogen. 


If the oscillations cannot be estab 


lished in oxygen and nitrogen plasm 
or if the calculations of the cross-sect 
for momentum transfer for thes 
cannot be accomplished, then they 
simply measure the oscillations 
other parameters in the oxygen 
nitrogen. 

If, during the experiments, a fa 
of curves develops relating coll 
frequency to temperature, Boeing 
tists sav, it might suggest a theor 
approach to calculation of th¢ 
section for momentum transfer of 
two gases, 

The third phase of work in 
physics will be plasma diagn 
where researchers will seek to 
more about the temperature and 
sure of electron gas in a thermonu 
reactor. 

There is a theory in this which 
originally developed by the labor 
chief, Dr. Drummond. This savs 
if one establishes a homogen 
magnetic field throughout a h 
geneous plasma and sends a right-! 
polarized microwave signal alon 
field of such plasma, the cutof 
quency between transmission and 
tenuation is a very sensitive funct 
of temperature over several orc 
magnitude. 


hoes 


Some of the predicted results of this 
theory have been found already, but 
the Boeing work will attempt to go 
further. 

This theory essentially yields a 
“thermometer” for thermonuclear 
plasma temperature, and is basic to the 
kinematics of plasma theory. What it 
means is that a plasma at a certain 
temperature will pass microwave signals 
of a certain frequency, that is, it will 
be transparent to them. If the temper- 
ature changes, the plasma no longer 
will pass this frequency, but becomes 
opaque to and passes another frequencv. 

So if various frequency signals are 
sent through the plasma, only the 
right one for the particular tempera- 
ture of the plasma at that instant will 
pass through—all others will die out. 
Therefore, the plasma temperature is 
fixed. 

The range of temperatures involved 
is 10° to 10°K. 

Fourth effort in the plasma physics 
work is plasma diffusion studies. Here, 
one basic investigation will be of certain 
anomalies which have shown up be- 
tween measured and predicted plasma 
diffusion rates across magnetic fields. 

A part of the investigation will be 
attempts to determine how plasmas 
establish the pressure gradients they do 
in the sun and in thermonuclear reac- 
tions. 

In the case of the thermonuclear 
reactor, the plasma gets out despite the 
magnetic field. If a theory can be found 
to predict where the change occurs, at 
what values of current or plasma den- 
sity or temperature, in short when, why 
and how, and if the current follows the 
path it theoretically should, this would 
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COMPUTER RESEARCH: Though computer 
cannot yet approach the memory capacity 
and versatility of the human brain as an 
information processing device, Lockheed 
research scientists are engaged in building 
artificial neurons patterned closely after those 
of the brain. Neurons are connected in large 
networks and their behavior pattern observed 
Information obtained through this research 

is being used in the solution of elementary 
problems in learning and pattern recognition. 
Progress in this field is symbolized by the 
abacus — earliest form of computer. 
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1 the missile field began before World War II 
ened and flew a pilotless aircraft for the 
y the Missiles and Space Division embraces 
and development, engineering, test, and 
plete capability in more than 40 areas of 
from concept to operation. 
research and development programs now 
vide a fascinating challenge to creative 
rams include: man in space; space 
onics; ionic, nuclear and solar propulsion; 
oceanography; computer research and 
research and analysis; human engineering; 
ypagation and radiation; materials 
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A new mark in the sky... AMPEX AR-200 


...an all solid-state airborne and mobile 
magnetic tape recorder... for reliability 

in extreme environments...less than 90 pounds 
of rugged precision in only 1% cubic feet 

of space... a// power supplies in transport... 
complete 7-track system below operates 

from aircraft 28-volt DC...14-track analog or up 
to 32-track digital systems also available. 

Your further inquiry is invited. 

AMPEX INSTRUMENTATION DIVISION, 

934 Charter Street, Redwood City, California 











indicate ways to solve problems in 
thermonuclear reactions. 

Within Flight Sciences Laboratory 
there are several fields of work, includ- 
ing energy conversion, propulsion, gas 
physics, aerodynamics and fluid me- 
chanics. 

Work of the gas physics researchers 
makes use of the shock tube, as does 
the Plasma Physics Laboratory, but 
with different goals. 

The gas physics effort within Flight 
Sciences is the study of the phenomena 
involved as plasmas lose energy through 
electromagnetic radiation. 

The tube and bank of condensers 
which shoot 20,000 v. into the plasma 
are tools to obtain the high tempera- 
tures desired, aiming at 1 x 10° deg. 
Kelvin. They are heating simple gases 
from 6,000 to 100,000K, in some cases 
up to approximately 500,000C. 

Researchers would like to know by 
what means so much energy is imparted 
to the gas, and knowing how much has 
to come out in comparison with what 
actually does come out, they feel the 
radiation losses are where the difference 
is disappearing. They are able to meas- 
ure heat transfer to walls of the shock 
tube, they can measure what comes out 
in kinetic energy, but there still is a 
large amount of energy unaccounted 
for. 


Ultraviolet Spectrum 


Currently they feel that much of this 
electromagnetic radiation is emerging 
in the far ultraviolet spectrum, in the 
range between 10 and 2,000 angstrom 
units. To check this out, they are going 
to use a vacuum ultraviolet spectro- 
graph which is on order and will be 
delivered soon. 

In addition, they contemplate using 
a visible light spectrograph, which 
operates in the range of 2,000 to 30,000 
angstrom units. 

Much hope is held for establishing 
that the lost energy is emerging in the 
far ultraviolet spectrum through use of 
the vacuum ultraviolet spectrograph. 
The vacuum spectrograph has to be 
used since air will absorb electro- 
magnetic radiation of wave lengths 
below 2,000 angstrom units so greatly 
as to completely eliminate it, therefore 
the unit must operate in an_ airless 
environment. 

The spectrograph can operate with 
the tube since the mean free path of the 
hydrogen molecules which are in the 
tunnel, 0.1 millimeter, is greater than 
the size cf the slit which is 10 microns, 
therefore they cannot pass from the 
tube into the spectrograph. 

Visible light, in the 2,000 to 30,000 
angstrom units spectrum, is the section 
which produces the greatest amount of 
light radiation pressure, usually called 
photon energy. The gas physics in- 
vestigators would like to learn about the 
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Soviet A-2 Research Vehicle Detailed 


Interior arrangement of the forward portion of Soviet Russia’s A-2 research vehicle nose 
section used in biomedical experiments with dogs is shown in cutaway drawing. Solar 
spectrograph is mounted in cone-cylinder spike at top. The dog compartment is sealed and 
pressurized. Additional instrumentation is below the dog’s cabin. The cylindrical container 
in the next bay down holds the parachut overy system. The flared transition section at 
the bottom carries drag brakes. The veh is used for research experiments up to altitudes 
of about 130 mi. The Russian’s A-3 research vehicle is used for experiments at altitudes 
approaching 300 mi.; the basic layout of the A-3 approximates that of the A-2. Both 
vehicles are unpowered second stages launched by a thrust unit attached at the base of the 
Russian scientists have fired two dogs to an altitude of 279.63 mi. in a 
load that weighed 3,726.45 Ib., which is greater 
vere recovered safely, the Soviets reported (AW 
hts up to 132 mi. attain an ascending speed of 


flared section. 
single-stage research rocket carrying a pa 
than the weight of Sputnik III. The dog 
Nov. 3, 1958, p. 61). Rockets used in flig 
1.06 mi. per sec. 
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For detailed discussion of TI Surveillance hard- 
ware, currently in production for the USAF and 
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* Weapon damage assessment: verifies weapon accuracy “with need to know” are urged to call or write: 
and evaluates the remaining threat. SERVICE ENGINEERING DEPT. 


RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control e Airborne 
early warning @ Antimissile e Antisubmarine warfare e Attack control e Countermeasures @ Missile systems 
Navigation ¢ Reconnaissance @ Space electronics; and on detector cells, engine instruments, infrared, intercom, 
microwave, optics, sonar, radar, telemetry, time standards, timers, transformers and other precision devices. 


TEXAS <1 INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 9, TEXAS 


APPARATUS DIVISION 








mechanism which releases this electro- 
magnetic radiation. 

In the heat wave or shock wave 
which travels down the tube after the 
electrical discharge, electrons with 
energy equal to 4MV”* are converted 
into electromagnetic radiation. Re- 
searchers want to know why this hap- 
pens, in order to understand the 
mechanism which underlies using this 
principle to their advantage. 

Illustrative of the energy in photons, 
a black cloth was hung over the tube 
before the shot. As the wave passed, 
the cloth waved actively. This was be- 
cause the black absorbs light. there 
was a thin layer of air between the 
cloth and the tube wall, and this air 
was heated so rapidly by passage of the 
wave that the transmitted heat energy 
was dissipated by the cloth waving 
around. The heat was generated by the 
electromagnetic radiation (photon pres- 
sure), which was caused by the speed of 
the shock wave. 

The same effect can be observed, re- 
searchers point out, in the firing of a 
.22 caliber slug against a heavy stecl 
plate. If one picks up the slug im- 
mediately, it is hot, the energy of its 
velocity having been transformed into 
heat when it stopped so suddenly. 


Atmospheric Density 


In operation, the Bocing tunnel is 
pumped down to 10“mm. of Hg. pres- 
sure, or 0.1 micron. As the condensers 
reach their full charge, a quantity of 
hydrogen is released into the tube from 
the end opposite to the are chamber. 
This raises tube atmospheric density to 
40 microns, and the gas diffuses 
throughout the tube rapidly. 

When the gas reaches the are cham- 
ber, it triggers the discharge since it 
now is at a density high enough to be- 
come an. electrical conductor. All the 
stored energy of the condensers appears 
in the arc chamber except for minor 
losses. At the other end of the tube, 
a brass target is used for the wave to 
impinge upon. 

Since the radiation energy is leaving 
as the wave travels down the tube, the 
investigation also wants to determine 
why it escapes, or whether perhaps it is 
thrown out. Thev do not know the 
pattern of radiation distribution, that 
is whether it is higher on top of the 
tube or on the bottom or on one side 
or the other, and if it is higher in any 
certain place, again, why? 

Thev do not vet know of anv rela- 
tionship between the escaping radiation 
energy and a magnetic field about the 
section. They intend to put a magnetic 
field around the section, building up 
gradually in strength, and investigate 
the results. 

Another extremelv important field of 
work at BSRL Flight Sciences Labora- 


tory is energy conversion. It is a known 
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fact that space is full of energy—what is 
needed are ways of converting this en 
ergy to useful work or power. 

There are three main ways to convert 
at the present time, including: 

e Solid state semiconductors such as 
solar batteries. 

e Chemical converters such as fuel cells 
e Gaseous converters such as thermionic 
diodes or plasma thermocouples. 

Solar batteries have one disadvantage 
—area required plus weight, to generate 
sufficient current to fulfill the needs of 
a space vehicle. 

Chemical converters such as fuel cells 
have the problem of limited weight in 
the fuel supply situation; that is, they 
cannot carry an infinite amount to com 
pensate for unexpected problems. 

Flight Sciences Labor.iory currenth 
is working in the field of the plasma 
thermocouples, delving into the basic 
principles and characteristics of this 
tvpe system rather than direct applica 
tions of it. 

Propulsion work has embraced the 
study of supersonic combustion, solu 
tion of basic problems in which could 
yield large advances in the propulsion 
state of the art. For example, it would 
eliminate the need for the centerbody 
and diffuser in a ramjet. 

In this regime, the burning takes 
place at supersonic velocity, i.e., the 
“detonation” is supersonic. Detonation 
is defined as the wave front at which 
chemical reaction (burning) takes place 
at a very high rate, with either the wave 
or the burning medium being that 
which moves. 

Boeing Scientific Research Laborators 
effort in this investigation is being done 
with oxygen and propane as the burn 
ing medium. Only one or two persons 
at BSRL are working on this at thé 
present time. 

The instabilitics in the wave front 
are caused by inhomogeneities in th 
burning medium, in this case the ox. 
gen-propane mixture, researchers ind 
cate, and possible answers in the pr 
pellant properties may lead to succ« 
in holding the wave front constant an 
yield supersonic combustion. 

Flight Mechanics works in the field 
of plotting trajectories for all types of 
vehicles which fly, regardless of hov 
why or where thev flv. Arbitrary di 
sion is into flight above 50 mi. fro1 
earth surface and flight below this 

Among the problems Flight Mechan 
ics studies are thrust programing an 
its relationship to the optimum traj¢ 
tory, re-entry problems such as h¢ 
transfer from the boundary layer to th 
body surface and other related prob 
lems. 

In addition, it works to plot the opt 
mum trajectory for any given missio1 
within the given constraints (such 
fuel available, vehicle mass ratio; in 
short, all the usual design limits which 
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for ‘‘Courier’’ communications 
antenna systems 


Advanced Research Project Agency’s 
munications satellite ‘‘Courier’’ will 
be placed into orbit 

This communications satellite will trans 
mit and receive up to twenty 100-word 
teletypewriter messo s per minute be- 
tween one or more ground stations. ‘Co 
rier’’ is regarded as a major step toward 
true universal communications for televi 
sion, radio, telephone, telegrams, mail, 
and other media. 

Radiation was selected to develop, build 
and install the ground-based antenna sys- 
tems. Engineering and technical direction 
are under the cognizance of the Army 
Signal Research & Development Laboratory 
(1T&T and Philco are the other prime elec- 
tronic contractors for the Project) 

These communications antennas 
ble of simultaneously transmittin 
ceiving messages, will be sin 
ation’s 60-foot “big dish’’ ar 


spanning half the world 


RADIATION IS « leader 
electronics. Among current ¢ 
assignments on ‘‘Courie **N 
“Tactical Air-to-Surface Mis 
and ‘‘Discoverer’ 

If you'd like more information on Radia- 
tion, write for the latest capability report. 
Address: Radiation, Inc., Dept. AW11, Mel- 
bourne, Fla. 

Radiation‘s plants are at Melbourne and 
Orlando, Florida; Mountain View and Palo 
Alto, California. 


RADIATION 


INCORPORATE 





result from the compromises which are 
required in any vehicle design). 

Researchers here have found that how 
one flies the trajectory strongly influ- 
ences the design of the vehicle itself. 
Therefore, what they are seeking is to 
develop theories which will hold for 
general configurations. If they are able 
to accomplish this, it will greatly expe- 
dite design of vehicles for the various 
regimes since there will be at least ball- 
park limits established for some of the 
parameters involved. 


Supersonic Boom 


One part of aerodynamics work 
Flight Sciences Laboratory is directed 
toward trving to understand more about 
supersonic booms or shock waves. The 
laboratory seeks to establish the rela- 
tionship of the boom to lift and drag, 
also the relationship of vehicle volume 
and geometry to the far field pressure 
distribution (of the shock wave). 

A second area of aerodynamics effort 
is hypervelocity gliders which, according 
to Boeing researchers, at nonstop ranges 
of more than 4,000 naut. mi. are com- 
petitive with other forms of transport. 
However, Boeing designers also feel that 
in this case, development of a nuclear 
ramjet powerplant would quite probably 
end the economic feasibility of the hy- 
personic glider. 

Another effort in this same general 
area is the study of recoverable boosters, 
how best to do it, how many times must 
it be done to be worth the effort and 
such other data as is important to the 
subject. 

The aerodynamics researchers recog- 
nize that there is a need for a good 
three-dimensional hypersonic wing 
theory, and actually are doing some 
work in this area. 

They are studying flow field interfer- 
ence in supersonic regimes, including 
some work in a Mach 2 to Mach 4 wind 
tunnel. They are investigating the vari- 
ous relationships of configuration such 
as the hypersonic biplane and triplane. 

There exists now a linear theory 
which includes a Mach factor for the 
relationships of configuration, but what 
everyone is hoping for is a new and 
good nonlinear theory for this relation- 
ship. 

Aerodynamics investigators are anx- 
ious to get into the field of noise gener- 
ated by turbulent wake powerplants 
(turbojets, rockets, etc.), which they cur- 
rently cannot do due to limited facili- 
ties. However, they will be able to 
pursue investigations in this field in the 
new building. 

The approach used by Dr. Hans 
Brunner, head of the Solid State Lab- 
oratory, is slightly different than that 
of the other laboratories. Here, Dr. 
Brunner asks ail prospective staff mem- 
bers exactly where their fields of inter- 
est lie, to see if it falls into the over-all 
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pattern of the laboratory’s efforts 

In addition, he has them submit a 
list of the equipment which they feel 
they will require in performing the 
research, from which they will hav« 
idea of the amount of money involv 

One field of interest at the lab cur 
rently is that of ultra sound, in 
range of 10” cps., and work here ha 
produced what are termed “interesting 
effects,” in the range of 10° angstron 
units to 1 cm. The interaction of el 
trons and magnetrons is being studi 

Also under investigation is the damp 
ing and attenuation in relation to the 
frequency spectra. 

The laboratory is working toward 
new approach on fracture propagati 
The initial effort will be conducted 
low temperatures (lowest attainal 
temperature currently is 4 deg. Kelvin 
or minus 269C) 

Work also is aimed at investigat 
the binding energies of boron hydri 
including a thorough examination 
the crystal structure. The laborat 
also intends to get into ceramics studies 

When all intended work now cont 
plated is under way, it will be divided 
about 40% in solid state, 30% ceramics 
and 30% physical metallurgy. 

One goal sought is a way to obser 
the transition in a material from 
brittle to the ductile state, also, to 
ascertain those characteristics of a ma- 
terial which relate to attenuation and 
fracture propagation. 

One problem the labgratory faces, ac- 
cording to Dr. Bronndl is finding ce- 
ramists. This is a new field, one which 
few have undertaken to work in scientifi- 
cally. It still is more of an art than a 
science, Brunner says. 

Illustrative of the nature of the v 
Dr. Brunner pointed out that it has be 
theorized that aluminum and cop; 
precipitates do not harden certain n 
tials—they merely prevent annealing 
In actuality, he says, it is the cold work 
which will harden the materials. 

Further along this line, it may 
sibly be that a configuration chang« 
give plasticity to materials which are 
herently brittle. 

Usually, in mathematics, the 
cedure has been to try and devise mathe 
matical expressions for the solution 
particular problems. In Boeing S 
tific Research Laboratory mathem 
activity, however, some of the re 
holds true in that researchers know the 
general problem and work toward better 
mathematical expressions for it and svlu- 
tions to it. 

Work in the laboratory falls in 
several general fields—-wave phenomena 
and aerodynamics, electromagnet 
elasticity and plasticity, noise and 
formation, probability and_ statist 
operations research and economet 
This last category covers such sul 
as systems analysis, game theory, | 


inventory 


ind nonlinear programing, 
control and scheduling. 

Type of person sought for work here 

1 Ph.D with 10 years’ experience in 
teh fields, yet one who is able 
to talk to engineers and physicists about 
their work as well. 

'ype of work done includes what 
the laboratory calls consulting prob- 
lems, extension of consulting problems, 
exposition and research. 

Consulting problems is the work 
wherein the mathematician is called in 
by engineers or pliysicists to give some 
help with a particular problem or 
specific problem area in mathematical 
terms. While they are engaged in this 
type of consulting work, it frequently 
leads to development of theories ap- 
plicable to the general type of problem. 
As he works, the mathematician may 
come across new areas for use of clas- 
sical mathematics, or he may find new 
areas of application for classical ap- 
proaches in mathematics or he may 
move into new mathematical areas en- 
tirely. 

This is the extension of consulting 
effort, where his efforts are led further 
along the path after helping to solve 
the particular problem on which he was 
called in to consult in the first place. 

Exposition is developing methods 
and teaching working engineers better 
mathematical handling of their prob- 
lems. Here they pass along knowledge 
of work done which is known in mathe- 
matical circles but not in general engi- 
neering, such as new mathomethods or 
new ways of handling old problems. 

Frequently in their consulting work, 
math researchers will have a feeling of 
uneasiness over a problem area which is 
not quite defined. Here they will seek 
better mathematical formulation for 
these problem areas. 

Also, they run across those areas 
where there are fairly concrete problems 
which can be expressed mathematically. 


Basic Research 


Last part of the mathematicians 
work is research, basic research for its 
own sake, but still not totally random. 
It is the feeling in the mathematics 
laboratory that the personnel who are 
added to the staff should, as in the case 
of the Solid State Laboratory, have in- 
terests which fall generally within those 
in which the laboratory is working. 
This is not to sav that ideas have to be 
immediately usable, or generally ap- 
plicable; however, they should be in 
areas which are compatible with what 
the company might be interested in in 
later years. 

In addition to the nine peopie cur- 
rently working within the laboratory, 
mathematics research has consultants 
from universities who are specialists in 
particular fields. 

As far as is known, according to 


67 





pared down to fit where others can’t... 
size 5 motor generators 


Size 5 Motor Generators are now a reality! Servo engineers 
working against extreme space and weight limitations can specify 
the ultimate in miniaturization—Daystrom Transicoil. Weighing 
a mere 1.1 0z, these Size 5’s develop a minimum stall torque of 

0.11 oz-in and have a free speed of 10,000 rpm. Units are 

available for 400 cycle operation with 26 or 33 control phase 
winding. The control phase is split for operation directly with 
transistor amplifiers. 


Complete specifications with drawings and graphs of performance 
characteristics are yours for the asking. Other types and sizes 

of motors and motor generators are also available. And be sure to 

get complete details on our new synchro line. Daystrom Transicoil, 
Division of Daystrom, Inc., Worcester, Montgomery County, Pa. 
Phone: JUno 4-2421. In Canada: Daystrom, Ltd., 

840 Caledonia Rd., Toronto 19, Ont. Foreign: Daystrom International 
Division, 100 Empire Street, Newark 12, N. J. 


DA TROM TRANSICOIL 
DIVISION OF DAYSTROM, INC. 


Representatives in Canada and Other Foreign Countries, 





laboratory director Dr. Colvin, this is 
the first such mathematics research 
group in the aviation industry. 

Research to determine, initially, what 
goes on in space between the earth and 
Mars and the sun and Mars is the 
work area of the Geoastrophysics 
Laboratory. It wants to know more 
about the nature of the gases and 
particles in the regions of the inner 
planets, i.e., those closest to the sun, 
Mercury, Venus, earth and Mars. 

To start with, it is investigating the 
fluctuations of the ionosphere, which 
may indicate the properties of a space 
“atmosphere” by which the sun’s pres- 
sure waves travel to earth from the sun. 

The laboratory intends to make the 
investigation by means of time-cor- 
related measurements of very low fre- 
quency radio wave transmissions along 
a belt in the northern hemisphere. If 
significant fluctuations are detected by 
means of the time differentials in the 
VLF transmissions, it may well indicate 
that the sun’s pressure waves, (radia- 
tion, photon pressure) may very well 
be reaching earth and beyond by means 
of a conducting gas, which although 
extremely thin acts as an “atmosphere” 
such as the sound waves are transmitted 
on earth. The laboratory’s observations 
will be of signals transmitted by various 
stations, commercial and military. 

By measuring the time history of 
these signal strengths, it can compare 
various segments of the transmissions 
in relation with the sun’s position. 

Additional research will be done on 
learning more of the nature of the 
whistler phenomena. 

In the investigations of the regions 
of the inner planets, if Sidney Chap- 
man’s ideas are correct, shock waves 
from solar storms can be calculated. 

This traveling waves situation may 
also have an effect, researchers indicate, 
on signal propagation from space 
vehicles. It may affect skin tempera- 
tures of space vehicles if densities of 
particles or gases in space are far off 
from present estimated values. 

An additional space phenomenon 
which may affect vehicles traveling 
through this medium is that of charge 
drag—the situation in which the vehicle 
builds up a charge while traveling 
through various charged particles and 
thereby attracts a little “atmosphere” 
of charged gases and particles around 
it. However, polarity of the vehicle may 
be altered to dispose of this if it be- 
comes a major problem, or it can pos- 
sibly be turned into propulsion. 

Boeing researchers point out that 
there is data available from the govern- 
ment on ionospheric characteristics and 
magnetic storms, but what they are 
trying to uncover are the mechanisms 
by which magnetic storms produce 
their affects. 
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EXTERNAL shape of the Nuclear Emulsion Recovery Vehicle (NERV) just contracted for by NASA is a small-scale copy of a recovery 
vehicle developed for the Discoverer satellite program. General Electric will build this ablation nose cone. 


Radiation Vehicles to Aid Capsule Design 


By J. S. Butz, Jr. 


Philadelphia—More accurate design 
of manned and unmanned space vehi- 
cles will be possible after a close study 
of the lower Van Allen radiation belt 
at altitudes from 200-to-1,800 mi., 
scheduled to be conducted next year by 
the National Aeronautics and Space Ad- 
ministration using six specially-designed 
vehicles. 

These Nuclear Emulsion Recovery 
Vehicles (NERV) will be supplied by 
General Electric’s Missile and Space 


Vehicle Department under a $5 36,000 
contract (AW Oct. 26, p. 34). Delivery 
of the first two is scheduled to be made 
early in the year. 

In irly flight the 75-lb. NERV ve 
hicle will be fired to the 1,800 mi. alti- 
tude by Argo D-8 rockets. Later flights 
will utilize the Scout solid fuel rocket 
now being developed under NASA con- 
tract (AW Sept. 7, p. 64). Using this 
propulsion the NERV vehicles will 
reach an altitude of 10,000 mi. Pacific 
Missile Range probably will be the 
launching site and the direction will 
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SIMPLICITY of the NERV vehicle is illustrated in this schematic of its s flight. 
is de-spun so the nose cone can enter nose first. 
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6-140 
Close Shutter 


be to the south along one of the lines 
of force of the earth’s magnetic field. 
[hese NERV vehicles will provide a 
visual record of the characteristics of 
both low and high energy ionization 
particles above the atmosphere by allow- 
ing the particles to impact on a nuclear 
emulsion and leave a trace. Conditions 
at the various altitudes will be obtained 
by rotating the emulsion behind a small 
window so that only a small portion 
er’ be exposed at each height. 
t about 200 mi. during the ascent, 
a cylindrical disk of nuclear emulsion 
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| Start Emulsion Rotation 
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Shutter Out, Emulsion Exposed 
| Apogee is Reached 
| Stop Emulsion Rotation (360° ) 
| Start Shutter Closing 
Shutter Closed, Locked in Place 
| Separate Vehicle from Booster 
Despin Rockets Activated 
Despin Completed 
| Start Atmospheric Re-entry 
Parachute Deployment: 
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Beacon Activation 
Prior to Impact 
10 Minutes is Available for Visual 
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Beacon Reception, and Radar Pickup 
| of Silverized Parachute. Minimum 
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| Pickup of Chaff. 
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The vehicle will be spin stabilized until re-entry when it 
Simple sequencer extends and retracts the emulsion package. 
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3 in. in diameter and one-half inch 
thick will be extended from the shut- 
tered forward portion of the ablation- 
type recovery vehicle. The emulsion 
will continue to be exposed until the 
vehicle is within 200 mi. of the ground 
on the way down. 

Then the emulsion package will be 
retracted and the shutter closed just 
before re-entry. Plans call for the 
NERV vehicle to be recovered from 
the sea and the emulsion traces made 
available for scientific study. 

The NERV vehicles are essentially 
scaled down versions of the satellite 
aeromedical recovery vehicles (SARV) 
previously developed by GE for the 
Lockheed WS-117L Discoverer _pro- 
gram which is under the cognizance of 
Defense Department’s Advanced Re- 
search Projects Agency. Selection of 
the GE proposal considerably reduced 
cost and development time of the 
ionization particle experiments for 
NASA by taking maximum advantage 
of previous development work. 

A good indication of the rapid growth 
of the space age is the fact that a 
single industrial group, GE’s Missile 
and Space Vehicle Department, al- 
ready has developed six different re- 
entry vehicles and their recovery sys- 
tems. Design ranges for these vehicles 
vary from IRBM and ICBM distances 
up to orbit. 

The six vehicles have amassed a total 
of 48 flights, as of last August. Of 
these, only 26 were satisfactory in that 
the boosting rocket put the re-entry ve- 
hicle into its proper trajectory or orbit. 
Successful re-entry and recovery of the 
desired information from the vehicle 
were accomplished on all 26 of these 
flights. 

A discussion of the details of the 
NERV vehicle and the technology 
which supports the design gives clear 
evidence that the re-entry problem has 
passed well beyond the scientific study 
stage and is largely a matter of engi- 
neering. 

Heat protection system for the 
NERV vehicle could have been of 
either the heat sink or ablation type, in 
the opinion of the GE engineers work- 
ing on the design. Both systems have 
proven to be reliable during the com- 
pany’s flight testing of re-entry systems. 
For the NERV problem, four heat 
shield designs were considered—an abla- 
tion type of phenolic-nylon and heat 
sinks of beryllium, stainless steel and 
copper. Only passive systems of these 
types were considered because of the 
low total weight of the vehicle which 
precluded any use of coolants, pumps, 
etc. 

When all of the particular design 
conditions—apogee altitude, trajectory, 
etc.—were considered, the ablation was 
found to be superior. For the present 
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EXPLODED view of the emulsion package which will bring back a visual record of ionization 
particles above the atmosphere is shown above. The package is heavily shielded except for 
a small view port so that the particles will enter through the port and strike the emulsion 
on its edge. Below is a map showing the six impact areas for the NERV vehicle east of 
Bermuda, after firing from Wallops Island, Va. 
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NERV mission, the weight per square 
foot required by the various heat shields 
was: copper 13, stainless steel six, 
beryllium 2.5 and phenolic nylon 1.5. 
Besides providing a clear weight ad- 
vantage, the ablation shield also has the 
largest growth potential, and it could 
be used to much greater altitudes if 
the power of the launching rockets was 
increased. 

Selection of a configuration for the 
NERV re-entry vehicle first involved 
the consideration of existing nose cones, 
but they were all too large for the 
fourth stage of the Argo D-4, the first 
rocket considered as a launching vehi- 
cle. Scaled down versions of the ex- 
isting nose cones were then studied 
because of the large quantity of aero- 
dynamic data available for each one. In 
this study of four basic ablation type 
geometries GE had developed in previ- 
ous work, final choice of a configuration 
went to the SARV shape 

An upper weight limit and a mini- 
mum volume limit had been specified 
so that the main design trade-off was 
between volume and the ballistic para- 
meter W/C,A, where W is the gross 
weight of the vehicle, Cp its drag co- 
efficient and A the characteristic area 
of the vehicle used in the calculation of 
the drag coefficient. The SARV shape 
had the lowest ballistic parameter which 
indicates that it requires the last 
amount of shielding material, and its 
volume was the nearest to that re- 
quired for the NERV mission. 


Four Stage Rocket 

During the major portion of its 
flight, the NERV vehicle will remain 
attached to the final stage of its launch- 
ing rocket to improve its stability and 
assure that the emulsion package will 
not tumble through space. Under 
present plans, the launching rocket for 
the NERV experiments is the four 
stage Argo D-8. 

At 120 mi. altitude, the emulsion 
package is telescoped forward out of 
the forward end of the nose cone. This 
package resembles photographic film in 
the manner in which it must be han- 
dled. It is made up of 21 slabs of Ilford 
of England G-5 emulsion. It must be 
kept within the temperature limits of 
—94F and +86F and away from the 
light. In addition, heavy shielding 
plates are provided fore and aft of the 
emulsion package to increase the pos- 
sibility that the particles which strike 
it will enter through the small side 
window and make a trace along a one 
of the emulsion slabs rather than going 
through several of them. 

A small electric motor at the rear of 
the package will rotate the unit 360 
deg. during the flight so that all of it 
will pass the low density side window. 

This experiment, the emulsion used 
and the method of exposing it is con- 
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SOMEWHERE BETWEEN 


THE POWDER AND THE PART... 


.-- lies the difference 
in the quality of intricate 
Tefion* pieces 


Processing makes this differ- 
ence. The way a piece is 
molded, sintered, or cooled 
dietates the way it will per- 
form on the job. 


One way to be suve that a 
Teflon part has been proc- 
essed properly is to let 
Garlock’s Plastics Division, 
United States Gasket Com- 
pany, do the job. U.S.G.’s 
years of experience with fluo- 
rocarbon resins guarantees 
you the right properties every 
time, regardless of how intri- 
cate the shape, how thin the 
wall section, or how close the 
tolerances. 


Make U.S.G. your primé 
source of molded Teflon parts, 
Let your local Garlock rep- 
resentative quote on your 
design,.or ask his assistance 
on any design problems you 
may have. Call him, or write 


THE GARLOCK PACKING COMPANY 
Palmyra, N.Y. 


For Prompt Service, contact one of our 26 sales 
offices and warehouses throughout the U.S. and 
Canada. 


*Du Pont Trademark for TFE Fluorocarbon Resin 
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Continued expansion of our ASW activi- 
ties have created new opportunities for 
qualified engineers. Address inquiries to 
Manager, Honeywell Seattle Develop- 
ment Laboratory, 433 North 34th St., 
Seattle, Washington. 
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Prime targets in the fight for 
improved anti-submarine warfare: 


Search, Detection, Kill! 


Anti-submarine warfare consists of six, easily-defined areas: 
search, detection, classification, localization, kill and assessment. 
Not so easy, however, is the job of implementing them. The 
United States Navy, with the help of private industry and other 
government research agencies, is making impressive headway on 
this ASW problem in many areas. Their target? Certain detection 
and continuous surveillance of any undersea threat. 

Honeywell is pleased to participate in this intensive Naval 
effort with the following projects in research, design, develop- 
ment and production: 

1 An anti-submarine missile, ASROC, that can be launched 
from a surfaced ship. 

2 A shore-based ASW weapons system team trainer. 

3 A new sonic sea range system that plots the hydroballistic 
trajectory of underwater weapons through a network of sonar 
buoys and mobile-based sonar. 

A torpedo and submarine tracking system consisting of an 

ultra-sonic transponder that tracks the path of high speed 

torpedoes and subs. 

A sonar training device for teaching trainees the proper action 

and response to sonar signals 

A number of fuzing and arming devices for mines that will 

insure detonation only on recognition of enemy ship's signa- 

tures. 

A sonar target simulator capable of digesting radar and sonar 

target information and presenting this information visually 

aboard ship. 

Honeywell provides full corporate support for Anti-Sub- 

marine Warfare with the facilities of 14 corporate divisions. 

An example of Honeywell’s facilities is the ASW Research 

Ship “Neper’’ (right) based at our Seattle Development 

Laboratory. Here ASW systems 

are tested in actual environ- 

ments of both fresh and salt 

water supported by complete 

test facilities, including instru- 

mented barges. 

If you have a problem in this 

important area of defense, 

write Minneapolis-Honeywell, 

Minneapolis 8, Minnesota. 
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PUSH THE BUTTON 
and copies flow! 


How to make ‘Impossible’ Deadlines: 


20 Copies of a 500-Page Report...in 3 Hours! 


It isn’t often that anyone wants 20 
copies of a 500-page report. 

But a client of a Pittsburgh en- 
gineering firm did. Moreover, he 
wanted them in a hurry. 

A few years ago, meeting the dead- 
line he set would have been impossi- 
ble. Besides, the cost would have been 
prohibitive. 

Today neither is true, thanks to 
automatic xerography. By means of 
a XeroX® Copyflo® 11 continuous 
printer and offset duplicating, run- 
ning off 20 copies of a 500-page re- 
port would be amazingly simple . 
the work of a single morning. 

A Copyflo 11 continuous printer 
prepares offset paper masters, at the 
rate of 20 linear feet a minute, on a 
continuous rol) 2,000 feet long and 
11 inches wide. The roll is cut into in- 
dividual masters, which are then 
mounted on offset duplicators for 
runoff of multiple copies. 


: (KER ULOMEMLG 
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Copyflo printers also copy onto 
plain, unsensitized paper or translu- 
cent vellum for diazo-type reproduc- 
tion. They enlarge, reduce, or copy 
size to size, offering the speediest, 
most flexible, most economical way to 
get copies precisely like the originals 
from opaque documents of all kinds 
or from microfilm. 

You, too, can make “impossible” 
deadlines with a Copyflo printer. Just 
push the button . . . and copies flow! 

For complete information write 
Hatow Xerox Inc.,59-107X Haloid 
St., Rochester 3, N. Y. Branch offices 
in principal U.S. and Canadian cities. 
Overseas: Rank-Xerox Ltd., London. 
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sidered to be an improvement over 
previous work which obtained this type 
of data from sounding rockets and simi- 
lar vehicles at White Sands and other 
installations. 

The NERV vehicle and the fourth 
stage of the Argo D-8 to which it is at- 
tached will be spinning from 600 to 
720 rpm. at burnout. 

This will ensure that the vehicle will 
stabilize along its line of flight at burn- 
.out but it also will raise a problem dur- 
ing re-entry. The vehicle will have an 
essentially tail-first attitude to the 
ground after it passes maximum. alti- 
tude. 

At 200 mi. altitude on the way down, 
the emulsion pack will be retracted 
and the shutter closed. The fourth 
stage rocket will be separated at 120 
mi. and, at 110 mi. The nose cone will 
be de-spun to less than 40 rpm. 

At this rpm., there is no possibility 
that strong inertial forces due to rota- 
tion will prevent the nose cone from re- 
acting in proper aerodynamic fashion 
and turning over so that its heat shield 
will be pointing forward. 

The SARV shape is stable in tail- 
first flight over a small angle of attack 
range, and the vehicle will not en- 
counter these over the NERV  tra- 
iectories. 

Maximum Heating 

Maximum heating will be experi- 
enced at just under 60 mi., the speed at 
this point will be approximately Mach 
15 and the design re-entry angle is 66.5 
deg. The aluminum understructure of 
the vehicle will never reach a tem- 
perature of 300F because of the inher- 
ent insulation affect of the ablation ma- 
terial. The peak axial and lateral loads 
are estimated to be 59.5g and 16.6g 
respectively. The peak dynamic pressure 
will be approximately 3,455 psf. 

It is estimated by GE that the sys- 
tem could be made to withstand an un- 
retarded water impact with a weight 
increase of only 10 Ib. This is not a 
part of the design proposal, however, 
and it is planned to deploy a 6.77 ft. 
extended skirt-type parachute at about 
40,000 ft. altitude. The opening shock 
of this chute will not exceed 40g, and it 
will slow the vehicle to a speed of 50 
fps. when it hits the water so that it 
will experience a shock loading of 60g. 

Recovery of the vehicle will be af- 
fected by a 15-kt. ship and two air- 
craft under the GE proposal. On the 
basis of theory and past experience as to 
burn-out accuracy of the propelling 
rocket and the dispersion expected for 
the ballistic parameter of the NERV, 
that in 95.4% of the firings the re- 
entry vehicle will land within an area 
132.4 naut. mi. long and approximatel; 
33 naut. mi. wide. 

The ship will be on station in the 
middle of this area during a firing, and 
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GEAR PUMPS 
GENERATION 


© MISSILES © SPACECRAFT 


High performance 
hydraulic pumps by 
Eastern are uniquely 
suited to the exacting 
operating require- 
ments demanded in 
the craft of tomorrow. 


Check these Eastern 
gear pump features 
— do they suggest a 
solution to your 
present design 
problem? 


Small size: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 
gpm @ 1500 psig — measures only 1%” x 1%” x 2%", 
weighs 9 oz 


Wide performance range: pumps available have 
theoretical displacement from .0016 to .0419 cu. in. per 
revolution — flow from .025 to 2.0 gpm, pressures from 
0 to 2000 psig, at speeds to 24,000 rpm. Weights with 
motor range from 1.5 to 8.5 lbs. 


Unaffected by extreme environments: rugged, 
reliable Eastern units take loads to 50g in stride — shrug 
off temperature differentials to meet MIL specs. 


Flexibility, economy: mass-produced components can 
be teamed into the precise configuration you need. 
Creatively-engineered custom pumps also available. 


Contact Eastern for creative contributions to help 
you solve your hydraulic pump or power problems. 
Write for Bulletin 360 — your complete new 

guide to Eastern aviation products. 


Hydraulic power © electronic cooling * refrigeration-type cooling 


pressurization-dehydration © servo-valve hydraulic systems 


EASTERN INDUSTRIES, INC. 


100 Skiff Street * Hamden, Conn. 


West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 
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V ENGINEERING 
/ FACILITIES 
Y FLEXIBILITY 
JV RELIABILITY 


Over 50 years experience in the 
manufacture of precision 
components and machines 
Ultra-modern facilities 

Highly skilled personnel 
Outstanding engineering team 
Heat treating, plating, surface 
treatment and Dow No. 17 
anodize 

Know-how in machining 

special metals and alloys 
Modern metallurgical laboratory 
Currently in production— 
helicopter main rotors, and gear 
boxes, parts for gas turbine 

and jet aircraft engines, 
components for nuclear reactors 
Write for Facilities Folder. 

The Fenn Manufacturing 
Company, Fenn Road, 
Newington, Connecticut. 
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ARTIST’S CONCEPTION depicts NERV vehicle in flight above the earth. 


it will need 7.75 hr. to reach the farthest 
point in the predicted area of actual 
impact. 

The aircraft will be at the midpoint 
of two equally divided areas within the 
impact zone. One of them should be 
able to fly over the nose cone within a 
maximum of 20 min. after impact. GE 
recommends that the aircraft drop long- 
burning smoke bombs, impregnated 
beeswax dye marker and a UHF floating 
beacon upon sighting the nose cone. 


Location Aids 

The re-entry vehicle itself carries a 
number of location aids which have 
been extensively proven during the past 
vear. First, a large quantity of “s” 
band radar chaff is ejected from the 
vehicle at an altitude of 10,000 ft. Tests 
have shown that these tiny strips of 
aluminum foil can be easily detected at 
160 naut. mi., and that they give a re- 
turn for over three hours when dropped 
from an altitude of two miles. 

Alternate gores of the parachute are 
silvered. Tests have shown that this 
gives good radar return from distances 
up to 150 naut. mi. Third, a radio bea- 
con with 150 naut. mi. range is carried 
in the nose cone which transmits after 
impact. Fourth, aluminum dye marker 
is released from the nose cone after it 
hits the water. Fifth, a high intensity 
strobe light is carried. 

The light is visible at 8 to 10 naut. 
mi. with a full moon from an altitude 
of 8,000 ft. 


Metal-Coated Plastic 
Has Storables Future 


San Antonio—Step toward encapsula- 
tion of oxidizers and fuels in missile 
systems has been accomplished here by 
Southwest Research Institute’s Chem- 
istry Department. 

Successful metal coating of a plastic 
container containing a liquid could be 
applied to development of a container 
which would be an integral part of a 
fuel or oxidizer formula. Southwest Re- 
search Institute’s investigation leads 
toward producing such capsules of 500 
to 1,000 micron diameter which wouid 
permit safe use of exotic fuels of a toxic 
nature in missile systems. 

This method also would allow use of 
oxidizers, dampers or special additives 
which would come into contact with 
the other materials making up the 
rocket fuel formula only when in use, 
preventing chemical reactions which 
would alter the propellant’s nature or 
produce corrosion resulting from action 
of material on missile’s components. 

It is believed that encapsulation of 
materials will also be valuable in over- 
coming the effects of extended weight- 
lessness on fuels and lubricants in space 
flight. 

Southwest Research Institute indi- 
cates that a powder was applied to the 
test specimen plastic capsule to ensure 
adhesion of the subsequent metal 
coating. 
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Totally transistorized—dissipates only 7 watts. 

Long term drift' less than 2 microvolts. 

.01% linearity and stability 

100 megohms input impedance—40 milliohms output impedance, 

1 db DC to 10 KC. 

Noise less than 10 microvolts wideband. 

Single ended or differential input 

Operates to specifications from 0° to 50° C. 

Self-contained power supply —operates on any line frequency 
from 50-400 cps. 

Mil-type chopper gives unmatched reliability for the life of the 
instrument. 


lectro 7”x 19” panel accommodates 8 instruments. 


Plug-in attenuators of the Al2 provide convenience, flexi- 
bility and economy. Special variations, gain settings, etc., can 


Instruments ties a 
Model A12 

D.C. Amplifier 

FULLY TWO YEARS AHEAD of the FIELD! 
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£ 


ind DC amffifier to meet rugg a 
military environmental tests for altitude, 
mperature, shock, humidity and electro interf@gence. 


3540 AERO COURT 


Electro Instruments, Inc. H 2 sc5c. 
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FAA Analyzing Low Cost Data Link Unit 


By James A. Fusca 


Atlantic City, N. J.—First detailed 
report on Stromberg-Carlson’s approach 
to low-cost equipment for the automatic 
air-ground-air communications system 
(AGACS) program to be evaluated over 
the next six months by the Federal 
Aviation Agency has been presented to 
the Annual Fall Assembly of the Radio 
Technical Commission for Aeronautics 

The AGACS evaluation by FAA will 
place the Stromberg-Carlson system in 
comparison with RCA’s approach 
which incorporates a modified version 
of its military data link which has been 
described previously. The new system 
vas described by Hans H. Giesecke, 
acting chief of FAA’s Systems Analysis 
Division at the National Aviation Facil 
ities Experimental Center. 

The RTCA meeting was devoted to 
discussions on progress in adapting the 


country’s present air traffic control sys- 
tem to meet the mushrooming needs of 
the next decade and the related prob- 
lems of air safety by air traffic control 
and avionic specialists from the govern- 
ment, military, and industry. 

One of the major programs within 
the FAA, Giesecke said, is the 
analysis and planning of a future auto- 
matic air-ground-air communications 
system. In addition to the communica- 
tions problem, automatic computers 
will be required for expediting routine 
air trafic control functions. These com- 
puters will require, he said, an auto- 
matic communications system that per- 
mits the reliable processing of data 
inputs and outputs to and from. air- 
craft. All aircraft flying within the con- 
trolled airspace must be equipped so 
they can participate in using the new 
automatic system. 

Thorough analysis will be required 


COUNTERMEASURES 
CALCULATOR 
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GENERAL GD ELectaic 


Light Military Electronics Department 
Utice, NLY 


Slide Rule Speeds Countermeasures Calculations 


Electronic countermeasures calculator, a circular slide rule developed by General Electric 
Co., enables electronic countermeasures and radar engineers to solve basic countermeas- 


ures problems speedily. 


Calculator can be used to determine the power received at a 


radar antenna for given noise jammer power, the sensitivity required of an electronic 
countermeasures ferret receiver to detect a radar signal at any given range, the power 
required by a jammer to screen a radar target when the jammer is not located at the 
target’s position and the minimum detectable signal for a radar set design. Inquiries should 
be directed to John R. Baker, GE, Light Military Equipment Department, Utica, N. Y. 
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before such a system can be adopted, 
he indicated, to protect the investment 
by the government as well as the ex- 
pense to the aircraft owner, and the 
system must be such that it will last 
for a long time into the future. 

A number of decisions will have to 

be made in deciding upon the basic 
requirements with due regard to: 
¢ Understanding physical conditions re- 
lating to air-ground radio communica- 
tions. 
e Price limitations for equipment that 
must be purchased by the private air- 
craft owner. The FAA considers that 
it may be possible to simplify the pro- 
cedures and equipment to such an ex- 
tent that participating automatic air 
trafic control will not require more 
than an expense of approximately $500, 
using plug-in equipment to existing 
radio equipment. 

The next important requirement is 
for compatibility. Large-scale integrated 
networks require compatibility and a 
long period of growth based on estab- 
lished standards. Air traffic control 
problems in New York, Chicago, and 
Los Angeles necessitate a new auto- 
matic communications system, but the 
system’s purpose is defeated if it is 
suitable for these areas only. 

The basic standard for voice trans- 
mission is a tone band of about 3,000 
cps. bandwidth. An automatic digital 
communications system that consumes 
this total bandwidth in one single data 
channel is a 750 bit per second system. 
With such a system, however, a second 
radio would be required for voice com- 
munications. 

To avoid the requirement for a sec- 
ond radio, the digital data must be 
transmitted though a sufficiently nar- 
row bandwidth so as to limit the data 
bit rate to approximately 50 to 100 bits 
per second. With this approach, where 
a narrow passband of 100 to 200 cps. 
is filtered out for data transmission, the 
aircraft can be called on the same radio 
frequency either by voice or by data. 

Because the 50 to 100 bits per second 
rate is the basis of existing teletype 
techniques, this tvpe of system would 
be able to make use of now existing 
facilities, eliminating the need for an 
additional ground-to-ground supporting 
system to forward air-ground data to 
and from air trafic control centers. 

Another advantage of a “voice plus 
data” system is that it matches trans- 
mission through HF and LF channels. 
Also, punched tape can be used as a 
connecting link to automatic com- 
puters, and the message duration of one 
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second for the shortest message is in 
accordance with the requirements of 
ground direction finders. 

The FAA will continue to analyze 
both the 750 bit per second RCA sys- 
tem and the 50 bit per second Strom- 
berg-Carlson system during flight tests 
over the next six months, after which a 
choice will be made, Giesecke said. 
A primary advantage of the 750 bit per 
second system is the capacity require- 
ment for areas with dense air traffic but, 
he said, there seems to be much less 
complexity and more flexibility and re- 
liability in the narrow band system. He 
added, however, that it is too early to 
draw any conclusions so long as flight 
experimentation and testing has not 
provided practical results. 

The Stromberg-Carlson system em- 
ploys the installed standard aircraft 
receiver which supplies an audio fre- 
quency signal to a tone receiver which, 
in turn, feeds d.c. signals to a data re- 
ceiving and display unit. The three out- 
puts of the display unit are a lamp 
display for stored (or canned) messages, 
a cockpit printer for longer messages 
such as clearances or weather reports, 
and a ringing circuit for the pilot’s 
headphones which tells him that 
ground station wishes to contact him 
by voice. 

The system also uses the aircraft’s 
standard radio transmitter which con- 
nects with both the automatic system 
and the pilot’s microphone. Inserted 
data is barometric pressure (altitude), 
stored messages, and the aircraft’s call 
which is set up on a call register. This 
information is fed to a data insertion 
unit which feeds a tone keyer and the 
transmitter. 

The FAA contract with Stromberg- 
Carlson also calls for the study of cock- 
pit display printers. Experimental mod- 
els will be delivered from two subcom- 
tractors, Potter Instrument Corp. and 
Teleprinter Corp. Each of these is the 
size of one standard cockpit instrument 
such as an altimeter and will display 
text for the pilot by printing it on 0.25 
in. tape. The printer should contribute 
to the pilot’s convenience appreciably. 
Clearance printed in clear text seem to 
be preferable to messages received by 
voice or on volatile visual displays and 
recorded in longhand. The printers will 
be compatible with the stored message 
system and additive to a lamp display 
for a minimum number of stored mes- 
sages. It is also being designed to be 
inexpensive enough for use in privately 
owned aircraft. 

RTCA’s special comittees, made up 
of representatives from the government, 
militaty, airlines and industry, which 
study and coordinate recommendations 
on specialized avionics problems _in- 
cluded: 
eSC-79. This committee has com- 
pleted a study of the problems causing 
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o 7. 
Peking Airport Control Tower 
Modern communications equipment, installed with Soviet aid, is a feature of the control 
tower now in use at the new Peking civil airport. Field is located in an eastern suburb 
of the capital city and can handle turbojet and turboprop aircraft. 


pilot reluctance to use autopilots and 
autopilot couplers to make automatic 
approaches with the ILS instrument 
landing system. Detailed performance 
requirements have been drawn up for 
both airborne and ground equipment 
which the committee believes will assure 
that a pilot can make a precise and 
smooth automatic approach to a cutoff 
point 50 ft. above the runway. 

e SC-81. This committee was set up t 
formulate minimum performance stand 
ards for airborne self-contained naviga- 
tional aids. It has completed require 
ments for airborne doppler radars 
including not only the sensor but also 
instrumentation, heading reference, and 
other elements to provide a measure- 
ment of ground speed and drift angle, 
and will shortly begin work on stand- 
ards for a doppler dead-reckoning com- 
puter. 

e SC-85. This committee is developing 
recommended minimum standards f 
airborne avionic equipment, with en 
phasis on test procedures both in th 
laboratory and as installed in aircraft t 
assure standards being met. Expect 
dates for completion for various systen 
are: spring 1960, VOR, ILS, mark 
beacon; 1960-61, ADF, VHF, and 
DMET. 

e SC-86. This committee is developi 
“informal” standards for the AC! 
radar beacon system, to aid the FAA 
establishing a technical service order f 
equipment to be carried by commer 
aircraft, pending information on light 
weight transponders for private aircraft 
When this information is available 


ninimum performance standard for all 
\TC radar beacons will be drawn up. 
e SC-87. This committee was estab-~ 
lished to ascertain minimum perform- 
ince standards for radar altimeters. Be- 
ause the principal use of radar alti- 
meters today is in pressure pattern fly- 
ing, pending their possible use in 
jutomatic flare-out and landing systems, 
only requirements for these early de- 
signed systems are being drawn up at 
present. 

e SC-88. To determine which portable 
electronic devices carried aboard air- 
craft could potentially create interfer- 
ence with aircraft avonic systems, this 
committee has undertaken a study of 
these devices including: hearing aids, 
portable recorders and dictating ma- 
chines, and portable radio and television 
receivers. The result have indicated 
that hearing aids are not interference 
sources, that portable recorders and 
dictating machines which meet MIL- 
1-16910 or comparable specifications 
ire not, and that portable radios and 
IV sets potentially can provide danger- 
ous interference. 

One of the problems facing the com- 
nittee has been the lack of quantitative 
lata on signal levels which can be 
tolerated by aircraft avionic equipment. 
The FAA’s Bureau of Research and 
Development has been asked to provide 
this information. Until this time, the 
RTCA has recommended that the use 
f these sets be discouraged on com- 
mercial aircraft as a safety measure, and 
that the potential hazard is brought to 
the attention of private pilots. 
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Westinghouse ATLAS erector control 


A single button is pressed . . . prefiring checkout 
starts and the smooth, programmed rise to firing po- 
sition begins for the mighty Convair ATLAS.* 
The Westinghouse React-O-Verse control system 
automatically raises the missile to its vertical firing 
position, checks to make sure that the missile is 
firmly seated on the launching pad, retracts and ro- 
tates the nose clamp and moves the erector boom 
out of the way—all without flexing or straining the 
bird at any point in the arc. A very complex and 


demanding job for electromechanical control. 

This precision control, which compensates auto- 
matically for varying loads or wind pressures from 
any direction, is achieved with an exclusive West- 
inghouse system combining maximum reliability 
with watch-like accuracy. Static controllers, satur- 
able reactors and Cypak® (miniaturized magamp) 
units program, check position and release, or, at any 
malfunction, return the missile to its horizontal posi- 
tion. No moving parts are present to corrode, wear 
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system assures handling reliability 


iS erector system is supplied by Goodyear Air- 

{rizona Division, Litchfield Park, Arizona, 

Convair Astronautics Division, San Diego, 
contractor to USAF for ATLAS. 


out, require maintenance or fail at a vital instant. 
Whatever your requirements for ground support 
equipment drive systems—erectors, launchers, 
shelters, loaders—or shockproof equipment for 
hardened sites, take advantage of the Westinghouse 
engineering knowledge, range of products and unit 
responsibility for any type of electromechanical sys- 
tem. Contact your Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, 3 Gate- 
way Center, P. O. Box 868, Pittsburgh 30, Pa. 
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When the National Aeronautics and Space Administration’s Project 

Mercury’s man is orbiting in space, he will be as alone as 

man’s ever been. His electronic communication from far beyond 

Manned earth is an essential element of our exploration of space 

within the solar system. The nation’s first manned-satellite fired 
Orbital Flight into orbit will carry microwave antennas conceived, designed, and 

produced by Melpar, under contract to McDonnell Aircraft Corporation, 

prime contractor for the Project Mercury Capsule. The electronic 

creativity in our plants and laboratories is dedicated to 

world-wide governmental, industrial and space application. 


MELPAR © INC 


A SUBSIDIARY OF WESTINGHOUSE AIR BRAKE COMPANY 


For details on provocative job openings in Advanced Scientific Engineering Areas, write to: Professional Employment 
Bupervisor, 3606 Arlington Bivd., Falls Church, Virginia, in historic Fairfax County, 10 miles from Washington, D.C. 





Control Center Designed for Expansion 


San Antonio, Tex.—Designed to stay 
ahead of anticipated air traffic demands 
of the future, the new $5 million-plus 
Federal Aviation Agency control center 
here features an expandable design con- 
cept suited to installation and optimum 
use of new equipment—some which is 
still in development—that will permit 
constant surveillance and control of all 
civil and military aircraft within a radius 
of 200 mi. 

San Antonio Air Route Traffic Con- 
trol Center is the first of 29 such 
ARTCCs going up around the U. S.— 
some which will be capable of prolonged 
operation even after a severe nuclear 
attack—and its 45,000-sq. ft. of usable 
space compared with the 7,500 sq. ft. 
it had in its previous quarters typifies 
flexibility needed if the Federal Avia- 
tion Agency is to provide adequate 
coverage of the 158,000 mi. of federal 
airways in the future. 


Rapid Growth 


Although the new center has been 
operating only since midnight Sept. 20, 
indications are that another 30 ft. width 
may have to be added to the current 
60-ft. clear span in approximately three 
to five vears. When the San Antonio 
ARTCC moved into its previous facility 
in 1956, it was thought it would need 
another 2,000 sq. ft. in about two years. 
Then with a growing epidemic of near 
misses and the Grand Canyon midair 
collision, there was a demand in that 
time for increased control that necessi- 
tated this center requiring about 35.,- 
000 sq. ft. 

It was this type of mushrooming 
growth that set FAA planners working 
for two years to develop a new center 
concept that would be capable of rapid 
expansion in minimum time and pro- 
vide the best layout not only for equip- 
ment in use but to consider new devices 
stil under study, such as the large com- 
puters that will automate flight plan 
routine handled manually. 

San Antonio ARTCC initially was 
envisaged as including nuclear attack 
capability. However, its distance from 
the center of the community places it 
outside a so-called “D-ring” considered 
far enough from ground zero to obviate 
need for this protection, which would 
include blastproof structure, wash-down 
provisions to clean the structure of 
radiation effects and provisions for sus- 
taining personnel days or for weeks 
without their having to leave the center. 

Focal point of the new structure is a 
60-ft. x 160-ft. clear span operations 
room with 24-fi. head room over a base- 
ment of similar width and length and 
12 ft. 6 in. head room. Layout puts all 


AVIATION WEEK, November 9, 1959 


OPERATIONS room of the new San Antonio, Tex., air traffic control center measures 
some 60 ft. x 160 ft. with a 24-ft-high ceiling. At left foreground are flight data posi- 
tions, where flight strips are made up; flight controller positions are at right and left. 
Radar departure controllers are located at stands behind the flight controllers. Black- 
painted adjustable louvres in ceiling lights permit selective dimming of any area to cut 
illumination in radar control areas Below is the center basement, which houses all 
black boxes for equipment mounted in the room directly above. Units here also provide 
temperature and humidity contro] for optimum operating life of electronics gear. Note 
the waffle type ceiling construction (between the banks of fluorescent lights) which provides 
a 150-lb. strength with only a three-inch floor thickuess. The construction also. provides 
for simplified cutouts for connections when control center equipment is relocated. Elec- 
tronics layout was designed for quick accessibility for maintenance and operation. 





Introducing : A NEW VALUE IN 


HIGH TORQUE RECESSES 


" THE AER-O-TORQ RECESS”. 


AER-O-TORQ recess bolts and screws 
are a new value in high torque recess 
performance. Tests conducted by in- 
dependent laboratories have proven be- 
yond a doubt that AER-O-TORQ recess 
is superior to any recess bolt or 
screw manufactured. Test results have 
proven, 300 in. lbs. torque without 
reaming, cam out, or any failure in 
the recess, using 1/4 x 28 screw of 
alloy steel. Screws were heat treated 
160,000 to 180,000 P.S.I. AER-O- 
TORQ recess can be made of the 
following materials: A-286, Inconel X 
and Titanium alloy B120VCA. 

For additional information write or 
phone. 


MANUFACTURING AND SUPPLY CO. 
AIRCRAFT HARDWARE 


PHONES: 
TH ornwall 8-6687 3110 WINONA AVENUE 
Victoria 9-1411 BURBANK, CALIFORNIA 


¥ pat. Pend. 








Explorer VII Silencer 


Timing silencer for Explorer VII will shut 
down the satellite’s transmitter after one 
year in orbit. The one-half pound device 
will prevent Explorer VII from cluttering 
the radio spectrum with signals after the 
desired data is gathered. Timer was designed 
for the Army Ballistic: Missile Agency by 
the Bulova Watch Co. 


“black boxes” of the electronics gear 


room, for example where the radar 
operators work to provide maximum 
visibility of their presentations. 

Current arrangement provides for 
three radar controller positions. As 
equipment purchased is delivered it will 
be installed to provide full area cover- 
age, using microwave beaming to pick 
up radar returns from areas outside San 
Antonio. 

Current microwave tower takes in 
radar signals from Lackland AIF’B, next 
will be input of signals from Houston 
radar, and eventually radar coverage 
will be transmitted from five sites to 
provide at least 200-mi. surveillance 
area, according to San Antonio 
ARTCC chief Gerald Fox. 

Construction of the building was un- 
dertaken by private enterprise with the 
structure being leased to FAA for a 10- 
vear period with renewal options. 


Builder ‘Thomas ‘T. Dean financed 
the construction through a local bank 
ind has responsibility for maintenance 
nd structural development. General 

itractors were Walsh & Burney, San 
Antonio. 

Dean believes that on the basis of 
he will be in the clear in 10 

rs and if need be would be able to 

ert for another enterprise. He 

ted that the general development of 

the San Antonio area is in the direc- 

tion of the center building and antici- 

ites no difficulty in locating new ten- 
nts should FAA move. 

Remote location of some of the other 
ARTCC sites will probably make it 

ssary for the government to assume 
responsibility for construction. Also 
taining financing on such features 
ssary to defense against nuclear at- 
k might also be difficult to obtain. 


ntals, 





Perfecto-Peening is a revolutionary 1 


PERFECTO-PEEN PROCESS 


ONE GLASS-JET PROCESS PEENS, 
CLEANS, FINISHES and CUTS COSTS 


w process of glass-jet peening using 


solution .. 


used by operations personnel directly 
under their feet in the basement, pro- 


minute treated glass beads in a slurry . goes far beyond conven- 


tional peening. Perfecto-Peening not only cold works, stress relieves and 
viding maximum room for installation 
of new equipment and also allowing for 
exacting temperature and humidity con- 
trol of the black boxes at levels that 
might possibly be uncomfortable for 
operators. 

Walls are of building block rather 
than concrete construction, permitting 
easy teardown to provide larger area. The 
§ ft. 6 in. high overhead steel trusses 
allow width to be expanded to 90 ft. 
clear span and length can be developed 
to any necessary amount. Flooring is a 
novel makeup, which has been used in 
construction in other sections of the 
country but is believed to be new in 
this area. The honeycomb construction 
used is composed of inverted steel pans 
approximately three feet across permit- 


increases fatigue life of aircraft and missile parts, it also cleans and improves 


metal surfaces down to fine finishes in its processes. Masking is never required 
down to and including a fine finish. No surface contamination, no imbedment, 
no residue. Removes flash, hinged and feather burrs, yet won’t alter critical 
b/p dimensions even on delicate precision parts. Hundreds of peening, 


cleaning and finishing applications at reduced costs. 


FEATURES 


¢ Reduces cost of peening, cleaning and 
finishing. 
Cold works, stress relieves and increases 
fatigue life...iron, steel, aluminum, 
magnesium, titanium, brass, copper, 
special alloys, etc. 
Cleans and improves metal surfaces 
down to fine finishes, no masking re- 


quired to and including these finishes. 


ting a floor thickness of only three 
inches while providing a strength capa- 
ble of handling 150 Ib./sq. ft. Where 
rims of pans are joined, total floor thick- 
ness is approximately 13 in. 

This system, though more costly than 


to reduce corrosion, prepares 


for plating. 


No imbedment, contamination, 1 


esidue. 
Improves bonding surfaces, seals pores 


finishes 


Removes flash, hinged and feather burrs 


conventional structure which would _.. dimensional stability maintained 

necessitate flooring approximately six : le) 
inches thick, AVIATION WEEK was told, 
allows easy drilling through the top sur- 
face, when equipment is moved around 
or new equipment is installed, for con- 
nections ta the basement. 

Fluorescent illumination is arranged 
so that black-painted variable shutters 
beneath the lamps can be adjusted to 
dim or darken any desired area of the 


Welded SS construction...can ac- 
commodate long parts... operates on 
110-v 60-cycle a-c and air pressure 
120 psi/50 cu. ft. minimum .. . stand- 
ard connections...no pump required, 
has sump to contain glass bead slurry 
solution, feed system powered by an 
air compressor to a nozzle (gun) unit 
.+. write for descriptive bulletin, 


Write or call us about your peening re- 
quirements and send a sample if you can. 
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altitude-moisture resistant . 


AMPHENOL MinniE connectors are the first true 
miniature “E” types—the only miniatures able to 
pass the new, exacting altitude-moisture immersion 
test. In this test mated, wired connectors are 
immersed in salt water and altitude cycled to 
80,000 ft. for one minute, 65,000 ft. for one-half 
hour and then returned to ground pressure for 
another half-hour. MinniE insulation resistance 
after this test is a minimum 1000 megohms. 

In aircraft, in missiles and in exacting ground and 
sea applications AMPHENOL MinniIE connectors 
will provide outstanding service. Any company 
working with environmentally-resistant 
connectors is invited to write for complete 
MinniE information. 


Unitized end grommet, 
stainless steel bayonet 
slots and pins, hooded 
socket contacts are other 
Minni E features. 


CONNECTOR DIVISION 


Amphenol-Borg Electronics Corporation CHICAGO 50, ILLINOIS 





-z FILTER CENTER 7 


Significant new developments in 
semiconductor and electron beam ampli- 
fiers and display devices reported during 
recent National Conference on Elec- 
tron Devices in Washington, include 
the following: 
> Fast-Tuned Backward-Wave Oscil- 
lator—An_electrostatically focused L- 
band backward-wave oscillator, which 
can be tuned over a frequency range 
of 1,000 to 2,000 mc. per sec. and 
weighs about one-fourth as much as 
a permanent magnet focused tube, was 
described in a paper by R. C. Hergen- 
rother and W. A. Bowers of Raytheon, 
Burlington, Mass. New tube, which 
appears suitable for use in electronic 
countermeasures and ferret receivers, 
has an average output power of one 
watt and an efficiency of 5%, the 
authors reported. New tube employs an 
interdigital delay line along whose axis 
the hollow cylindrical electron beam is 
projected. 


> High-Power Electrostatically Focused 
TWT-—Experimental X-band _ travel- 
ing wave tube, employing periodic 
electrostatic focusing, has been de- 
veloped which vields peak power of six 
kilowatts with an efficiency of 17%, 
according to a paper by three Radio 
Corp. of America scientists—E. Belo- 
houbek, W. Siekanowicz and F. E. 
Vaccaro. 


> Lightweight TWT for Airborne Use— 
Hughes Aircraft has developed a 350 
watt, continuous-wave periodic _ per- 
manent magnet focused traveling-wave 
tube for X-band operation which pro- 
vides 40 db. gain over a 10% _ band- 
width, yet weighs only 17 Ib. The 
rugged tube is constructed entirely of 
metal and ceramic. Focusing magnets 
are compensated for operation in am- 
bient temperatures up to 150C. De- 
velopment was reported by W. Hant, 
M. V. Kreismanis and A. W. Scott. 


> Centipede High-Power TWT—Novel 
traveling-wave tube, called the “centi- 
pede,” which can deliver peak power of 
three megawatts, with a peak efficiency 
of 30% at S-band, was reported in a 
paper by M. Chodorow and D. K. Win 
slow of Stanford University, and A. I’. 
Peace, formerly of Stanford and now of 
Electric and Musical Industries Re 
search Laboratory of England. ‘Tube 
gets its name from its use of loops 
which provide coupling between ad- 
jacent cavities. Experimental S-band 
tube has a saturated half-power band- 
width of approximately 500 mc., 
centered at 2,900 mce., and a saturated 
gain of about 26 db. 
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BLOCK diagram (left) shows circuitry in Hytrol Mk. 2 braking system; transistorized control box is at right. 


Anti-Skid System Uses Analog Lommmaien 


Burbank, Calif.—Improved anti-skid 
braking system to provide automatic 
wheel braking in proportion to wheel 
slip has been developed by Hydro-Aire 
Co. and accepted for use on the Con- 
vair 600 turbojet transport. 

Device is a modification of the com- 
pany’s Hytrol Mk. 2 braking system, 
now in use on the North American 
F-100, McDonnell F-101, Douglas 
B-66, Boeing KC-135 and Douglas 
DC-8. 

The Mk. 2 electronic-hydraulic sys- 
tem controls the ratio of brake pressure 
to the pilot’s brake pedal force by sens- 
ing a drop in wheel speed; this controls 
wheel slip and obtains maximum 
ground torque. 


Locked Circuit 


The Mk. 2 also includes a locked 
wheel circuit to prevent application of 
brake pressure before touchdown, or to 
any wheel not actually rolling after the 
touchdown. Hydro-Aire says the Mk. 2 
also will override any excessive brake 
pressure by the pilot; even if he lands 
with feet on the brake pedals, the 
wheels will not lock up. 

A fail-safe circuit has been provided 
to return brakes to normal control in 
the event of component failure. The 
Mk. 2 control circuit applies damping 
to prevent self-energized gear cycling 
during the brake control action. 

Major modification in the system is 
the use of an analog computer for me- 
tering pressure to the brakes. Since the 
system reduces rather than _ releases 
brake pressure, the components are a 
control box (employing the analog com- 
puter with a built-in memory), pulse 


WHEEL dynamometer was used to test the Hytrol Mk, 2 anti-skid braking system, Hydro- 
Aire engineer connects a line from the pulse emitter to the control box. 
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Holley Announces 
A Nationwide Service Network 


of Commercial 


Service or replacement of Holley’s com- 
pressor bleed governors, bleed pistons 
and bleed valve actuators is now im- 
mediately available throughout the U.S. 


CONTINENTAL 














In 14 key areas throughout the U. S., there is now 
a competent Holley service shop readily accessible 
to airlines flying the Boeing 707 or Douglas DC-8. 
These service outlets are fully equipped and 
stocked branches or main service departments of West Coast and other Western states 


~ : : airlines and commercial customers are 
three well-known aviation parts and service dis- serviced through the several branches 


4 y ; ; : ; of the Pacific Airmotive Corporation 
tributors: Pacific Airmotive, Southwest Airmotive, and its subsidiaries 
and Airwork. 
Each of these distributors has personnel spe- 


cially trained in the servicing of Holley aircraft 


products and each maintains a stock of both as- 


sembled units and components of Holley compres- 
sor bleed governors and actuators. Replacement 


or service of these jet engine accessories is literally 
The handsome new facilities of the 


only minutes away from any metropolitan center. Southwest Airmotive Corporation at 
Love Field, Dallas, Texas, are head- 


If you would like a complete brochure of quarters for Holley sales and service 
for Dallas and other south Texas areas. 


Holley products, facilities, and service outlets, 
simply address the Aircraft Division at Holley. 


x 11955 E. NINE MILE ROAD 
on ’ WARREN pea AN East Coast and Southeastern sales and 
service are provided through the or- 
ganization of the Airwork Corporation 
and its several branch locations. 


Leader in the Design, Development and Manufacture of Aviation Fuel Metering Devices 


QANTAS €) meee -— 





Ulumination in this 

spray booth is virtually 
shadowless, enabling 
painters to work quickly 
and efficiently. 


At Douglas Aircraft, Long ice, Calif... 


90% of all DC-8 painting 


done in 3 Binks spray booths 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES » SEE YOUR CLASSIFIED Se DIRECTOR 
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A whopping 151-ft. Binks dry- 
+ hg spray booth accommodates 

e main fuselage section of a 
DC-8 Jetliner. This is the largest 
of three booths used for priming 
and painting. Entry is through 
large roll-up doors at each end 
of the booth. Hanger-type doors 
along one side of the booth pro- 
vide a 100-ft. clear opening for 
easy roll-in of other large as- 
semblies. 

Twelve powerful 20,000 cfm 
exhaust fans insure positive re- 
moval of fumes and overspray. 
Intake and exhaust air is fil- 
tered to prevent dust entry and 
keep exhaust stacks free of paint 
pigment. 


Production line requirements 

Design and installation of these 
spray booths combined the tal- 
ents of Douglas production per- 
sonnel and Binks spray painting 


engineers. Of prime consider- 
ation was the need to integrate 
the painting operation into the 
production line. Capacity and 
reliability were a must as a jam- 
up in painting would seriously 
hamper other production steps. 
The dependability and efficiency 
of Binks spray guns also contrib- 
uted to an assurance of smooth- 
flowing production. 


Investigate this finishing bonus 


In addition to bringing a wealth 
of experience to every finishing 
problem, Binks engineers bring 
a complete line of standard man- 
ual and automatic equipment as 
well as electrostatic and airless 
spraying units. They have no 
“special’”’ process to sell. This 
can mean dollar savings to you 
. . . does mean a finishing system 
best suited to your requirements. 
Call, wire or write today. 


Ask about our spray painting school 


Open to all... NO TUITION... 


EVERVTAING /OF ‘Guns 


covers all phases 


Gy 
A 


MATERIAL nazeeeet 
HANDLING PUMPS 





SPRAY FA/NIING 


Binks Manufacturing Company 


3116-30 West Carroll Avenue, Chicago 12, Illinois 





emitters for each wheel and a pressure 
metering valve for each braked wheel. 

It works like this: 

e Pulse frequency from each wheel unit 
is sensed as wheel speed by the control 
box; as the speed changes, a circuit for 
each wheel follows the change while 
the memory circuit follows the speed 
of the fastest rolling wheel. 

e When difference in wheel speed is 
sensed, current is sent to the pressure- 
metering valve to reduce metered pres- 
sure; current is proportional—not linear 
—to the difference. 

e Brake pressure should vary nonlinearly 
to “full off” at approximately 25% slip. 
Company said actual values will be es- 
tablished with requirements of the spe- 
cific aircraft using the Mk. 2 

Hydro-Aire pointed out that high 
performance aircraft, which have high 
landing speeds, tend to experience reso- 
nant “gear walking” because of high 
brake force requirements and the re- 
sulting gear deflection. 

Components of the Hytrol Mk. 2, 
Hydro-Aire can be added to con- 
ventional braking systems to modify 
them into a fully modulated, propor- 
tional control system. Mk. 2 system is 
about half the weight of the original 
Hytrol system and control box is com- 
pletely transistorized, eliminating out- 
side vibration effects. 

Hydro-Aire has tested the Mk. 2 sys- 
tem on the company’s landing roll simu- 
lator. Flight tests now are being ar- 
ranged, the company said. 


PRODUCTION BRIEFING 


Lockheed Aircraft Corp.’s Missile and 
Space Division, Sunnydale, Calif. will 
install a 96 in. diameter spin forge 
machine for the production of missiles 
and space vehicles. The $500,000 ma- 
chine tool, measuring 40 ft. high by 
32 ft. wide, is produced by the Hufford 
Division of the Siegler Corp. 





Servomechanisms, Inc., Hawthorne, 
Calif. will produce additional true air- 
speed computers for the Lockheed 
P2V under $416,280 follow-on con- 
tract. The computer provides the air- 
speed input to the aircraft’s navigational 
system. 


Aerojet-General Corp., Azusa, Calif. 
will conduct basic research studies of 
electrically exploded wires and films 
under contract from the Army’s Office 
of Ordnance Research. 


Standard Pressed Steel Co., Jenkin- 
town, Pa. is developing beryllium bolts 
at its exotic metals laboratory. The com- 
pany says that a 125,000 psi beryllium 
bolt would, on a_ strength-to-weight 
basis, be equivalent to twice the weight 
of high strength steel bolts. 
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Space APU Works Like Steam Engine 


Torrance, Calif.—Well known princi- 
ples of the steam engine have been 
applied to design of a hydrogen and 
oxygen-fueled engine to produce non- 
propulsive power for short duration 
space missions. Engineers at Vickers, 
Inc., have under development a three- 
cylinder engine, 10 in. in diameter and 
weighing about 15 Ib. which produces 
up to 40 hp. 

Immediate applications of the Vick- 
ers engine would be as an auxiliary 
power unit for short duration out-of- 
atmosphere flights such as an X-15-type 
rocket-powered aircraft might make or 
for longer duration missions of several 
hours that might be made with a Dyna- 
Soar type glide re-entry vehicle. 

The engine operates on the combus- 
tion of hydrogen supported by oxygen, 
which vields a temperature of about 
850F. Hot gases from the combustion 
chamber enter cylinders through pop- 
pet-type, variable displacement valves, 
similar in operation to the valves in a 
steam engine. 

Gases expand to drive the pistons 
as in an internal combustion engine and 
are exhausted through ports in the 
cevlinder walls. 

No need exists for cooling cylinder 
walls since tests show an average head 
temperature of about 200F due to 
heat loss during expansion. Exhaust 
temperature runs at about 100F. 

Lubrication is provided by air-oil mist 
which is pumped overboard with the 
exhaust. 


Engine’s Advantages 

Advantages claimed by Vickers en- 
gineers for the non-propulsive engine 
are: 
¢ Lowest propellant consumption of 
chemical fuels. Brake specific propel- 
lant consumption (BSPC) in Ib./hp./ 
hr. is about 4 that of hydrogen peroxide, 
| that of kerosene and liquid oxygen. 
On a one hour mission, operating at 
full rating (40 hp.), propellant con- 
sumption would be 40 Ib.; for hydrogen 
peroxide, 72 lb. 
¢ Low fixed weight of about 15 Ib. not 
counting the alternator or hydraulic 
pump. Comparison by Vickers shows 
that for missions requiring low power 
(up to 3 hp.) for short duration (.1 to 
1 hr.), a hydrazine motor is more efh- 
cient from the over-all system weight 
standpoint. Solid propellant motor is 
better for even shorter durations re- 
quiring up to 30 hp. Solid propellant 
turbine appears superior for over 30 hp. 
when not required for more than .05 hr. 

Outputs for over 100 hr. at nominal 
power will probably be done more effi- 
ciently by nuclear reactors or solar cells. 
Solar cells require little or no consum- 
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MOCKUP of the hydrogen-oxygen fucled auxiliary power unit shown is coupled to an 


alternator in series with a hydraulic pump. Engine, which is 10 in. in diameter, is the 


light-colored part at the left of the mockup 


OPTIMUM WEIGHT NON-PROPULSIVE POWER SYSTEMS 





CONSTANT LOAD 


























DURATION—HOURS 


FOR SHORT DURATION missions of | hr. to 100 hr., the H, O, engine is superior. 
Beyond 100 hr., other means of power generation are more economical, due to propellant 


consumption. 


able fuel but are necessarily costly fi of a mission when load requirements are 
the standpoint of over-all system weight. not as great as during launch, re-entry 
For all power requirements in tl or landing. Hydraulic power require- 
median range from 1-100 hr. up to 4 ments may be great during these latter 
hp., Vickers engineers calculate tl phases but not so high during cruise 
hydrogen-oxygen as superior. vhere reaction controls are used. 

e High peak power. Engine is govern ¢ Built-in cooling for other equipment. 
to run at 8,000 rpm., fuel consumption Dissipation of heat from other sources 
being determined by the load impos such as the ecological system, electronic 
on the engine. Fuel is automatica components, hydraulic system or aero- 
metered by the variable displacement dynamic heating, can be accomplished 
poppet valves to keep rpm. const by using the cooling capacity of. the 
regardless of output requirements. liquid hydrogen fuel to absorb excess 
¢ Economical operation at part | heat from the vehicle through a heat 
The same governing system also permit exchanger. 

the engine to operate at low power In addition to removing excess heat 
puts at reduced fuel consumption. | from the vehicle, Vickers says the hy- 
is not expended in keeping the drogen-oxygen engine system can be 
running whether or not the power: integrated with the occupant’s breath- 
put is required. Economical operat ing oxygen system thereby saving 
is possible during the cruising port weight. Also, low temperature of stored 
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ACCO : 


for Better 
Values 


TRU-LOC 
SWAGED FITTINGS 


be 
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6 
EW" No-MAG” 
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Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ‘“NO-MAG’’ has 
these characteristics: 


NON-MAGNETIC PROPERTIES... 
“‘NO-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe.cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
‘‘No-MAG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 


CORROSION RESISTANCE... 

New ‘“‘No-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ‘‘NO-MAG’’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG’”’ 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New ‘‘No-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ‘‘No-MAG’”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’’ are 
required. 


USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New “‘NO-MAG”’ 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


co 


Automofive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601 Stephenson Blidg., Detroit 2 
6800 East Acco Street, Los Angeles 22 @ Bridgeport 2, Conn. 





liquid hydrogen can be used to freeze 
contaminants as carbon dioxide and 
excess water vapor out of the system. 
Exhaust from the auxiliary power 
unit engine also supplies a small amount 
of thrust which could be used in a jet 
attitude control system. Amount of 
thrust varies according to the load im- 
posed by electrical or hydraulic com- 
ponents and is greatest when there is 
little or no load on the engine. 
Vickers has for some time been oper- 
ating a test set up on a single cylinder 
hydrogen-oxygen engine in its labora- 
tory. At this writing, the engine has 
operated for more than 30 hr. 


Small Soviet Engine 
Aimed at Lightplanes 


Moscow—Soviet Union claims it has 
developed a powerful, fundamentally- 
new, high-economy,  small-dimension 
internal combustion engine that will be 
widely employed in the future by Soviet 
civil aviation. 

Designed by Doctor of Technical 
Sciences Boris G. Shpitalnyi “after 
many years of research,” the engine is 
now operating on Russian test stands. 
It has a rated capacity of 1,000 hp.., 
although it is reportedly small enough 
to fit under the hood of a 66-hp. Soviet 
Pobeda automobile. 

Sovetskaya Aviatsiva, officiai Soviet 
air force newspaper, says the first ex- 
periments with the Shpitalnyi engine 
have shown that it “considerably sur- 
passes a diesel in power and economy.” 

Shpitalnyi said that ‘‘one of the main 
features of the new engine is the con- 
trollable combustion process. A special 
program device automatically provides 
a given regime of engine operation. 

“High power with small dimensions 
and low weight was achieved by means 
of a considerable number of revolutions 
and an increase in compression ratio. 
The combustion chamber’s special de- 
sign permits eliminating the harmful 
effect of fuel mixture knock and allows 
use of fuel which does not contain an 
anti-knock additive. 

“The new engine uses a new gear 
transmission engaging system developed 
by Lenin prize winner M. L. Novikov. 
Utilization of perfected anti-friction 
bearings has permitted considerable re- 
duction in friction loss. 

“We have succeeded in completely 
eliminating friction in the cylinders—the 
moving pistons do not touch the walls. 
Owing to employment of a number of 
technical innovations we have signifi- 
cantly increased the engine’s operating 
life between overhauls. 

“A substantial advantage of the new 
engine as compared with presently- 
known types is its ability to operate on 
any fuel: gasoline, kerosene, natural 
gases, or refinery waste products.” 
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Circling over Edwards AFB, Calif. (left), Northrop N-156F fighter shows strong fan ince to the T-38 Talon trainer from 


which it evolved (AW July 20, p. 19). The Mach 1.5 fighter carries Sidewinder air-to-ai king missiles on wingtips (right). 


* Flight shots of Northrop’s N-] dom Fighter” (AW June 15, p. 85) 

N-156F Flight Photos show its area ruled fuselage I ft was designed for NATO and SEATO 
air forces. Company envision peed in first production line fighters 

through addition of an advat t augmentation system to be applied to 


Emphasize Area Rule the General Electric J85_eng 19, p. 37). Aivceft mow hes 


precompressor cooling system to cool air entering the engine. 





* Development testing 
* Qualification testing 
* Production testing 
* Inspection testing 


* Reliability planning, 
evaluation and control 


* Assistance in perfecting 
built-in reliability 


* Independent evaluation 


* Approved LO, clean and 
packaging facilities 


Write for Illustrated 
Facilities Brochure Today 


NO POSSIBILITY 
FOR ERROR! 


STELLARDYNE testing techniques 
eliminate the human margin of error by 
providing you with graphic, visible 
proof of performance characteristics. 
Results of every test program 
performed at Stellardyne Laboratories 
are presented in the form of 
notarized test reports, per Military 
Specification. STELLARDYNE 
reports are prepared with 
professional thoroughness . . . 
generously illustrated with 
photographs and reproductions of 
the actual oscillograph 

records. All original data 

is recorded on reproducible 

vellum. This professional 
dependability is just one of the 
many reasons why, when it 

comes to testing — it 

will pay you to talk to 
STELLARDYNE! We 

welcome your inquiry. 





WHAT'S NEW 





Reports Available: 


The following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com- 
merce, Washington 25, D. C. 


Salvage of Floeded Electrical Equip- 
ment—by H. R. Baker and P. B. Leach, 
U. S. Naval Research Laboratory. June, 
1959. $.75; 21 pp. (PB 151670) 


Design Study, Power Supply, Alternat- 
ing Current, With Adjustable Char- 
acteristics—by S. S. Burns, of the Mara- 
thon Electric Manufacturing Corp. for 
Wright Air Development Center, U.S. 
Air Force. March, 1959. $2.75; 131 
pp. (PB 151777) 


Fundamental Investigation of Electrical 
Power Sources for Electric Thrust De- 
vices: Bibliography—by H. Fife, Plas- 
madyne Corp. for the Wright Air De- 
velopment Center, U.S. Air Force. 
September, 1958. $1.25; 42 pp. 
(PB 151430) 


Proceedings of the Florida Conference 
on High-Speed Aerodynamics and Struc- 
tures—Air Research and Development 
Command, U. S. Air Force, The 
Martin Co., and University of Florida, 
January, 1957. $3.50; 210 pp. (PB 
151538) 


The Strengthening of Austenitic Solid 
Solutions—by F. Eberle, J. H. Hoke, 
E. J. Rozic, and W. E. Leyda. The 
Babcock & Wilcox Co. for Wright Air 
Development Center, U.S. Air Force. 
April, 1958. $1.75; 70 pp. (PB 131992) 


Precise Data on Variables of Reinforced 
Plastics Published—Vol. I, Control of 
Variables in Heat Resistant Glass Rein- 
forced Plastics. $1.75; 62 pp. (PB 
151802) Vol. II, Engineering Report. 
$7.00; 580 pp. (PB 151803) 


The Corrosivities of Plastics and Rub- 
bers—by H. A. Perry, Jr. and others, 
U.S. Naval Ordnance Laboratory. 
January, 1958. $1.25; 41 pp. (PB 
151750) 


Human Factors Considerations in the 
Design of Airport Traffic Control Quar- 
ters—by A. W. Silvestro, J. B. Kelly, 
and D. Courtney; for the Bureau of Re- 
search and Development, Federal Avia- 
tion Agency. Report No. 27, Project P, 
June 1, 1959, preliminary engineering 
layouts. Report No. 28, Project P, 
Aug. 1, 1959, final report. May be ob- 
tained from Courtney & Co., 1711 
Walnut Street, Phila. 3, Pa. 
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Almost everything 
that flies uses 


HYDRA-ELECTRIC 


Pressure Switches! 


Yes, whether it’s old fashioned 


balloons or modern aircraft and © 


guided missiles HYDRA-ELEC- 


= TRIC Pressure Switches are 


applicable to almost everything 
that flies! For example, at least 
90% of all pressure switch ap- 


© plications on the Boeing 707, 
> Douglas DC-8, Convair 880 and 
| Lockheed Electra are HYDRA- 


ELECTRIC. Look to advanced de- 
sign already out of this world. 


Write on company letterhead for FREE 
iMustrated Brochure 


HYDRA-ELECTRIC 


Engineers and Builders of Hydraulic 
and Electric Systems and Components 


3151 Kenwood Street Burbank, Calif 
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Custom HYSPERSYN* 
motors...a major advance 
in hysteresis-synchronous 


motors! 


Bekey Hyspersyn motors « 
of the hysteresis motor, the in 
excited synchronous motor, The 
with high starting torque, « 
istics and up to 80% efficient 
built to sizes from 1/100th t 


on any frequency, voltag 


in any ambient; and can be 


any shape. 


Bekey specializes in cust 
ing equipment. No requiren 


specialized or too small. | 


to specific questions write t 


*PATENT PENDING, TRADEMARK 


ymbine the desirable features 


luction 


motor and the DC. 


result is a unique motor 


ellent damping character- 


The 


r speed; 


built to 


rotat- 
nt is too 


r answers 


HysPersyn can be 


| horsepower; to operate 


BEKEY 
CUSTOM 
MOTORS 

Bekey Electric Div. 
Genisco, Inc. 


2233 Federal Avenue 
Los Angeles 64, Calif. 





AERONAUTICAL ENGINEERING 


ROLLS-ROYCE Tyne twin-spool high compression engines will enter service in 1960 at ratings of 4,985, 5,545 and 5,730 tehp. 


Tyne Designed to Grow to 10,000 Tehp. 


By Robert I. Stanfield 


Montreal — Ultimate development 
plans for the Rolls-Royce Tyne turbo- 
prop, within its present structure, may 
permit rating increases up to 10,000 
total equivalent horsepower (tehp.), 
long with further reductions in specific 
fuel consumption. 

Ihe Tyne includes a low-pressure 
ixial compressor which, together with 
the propeller reduction gear, is coupled 
to a three-stage turbine. A_high-pres- 
sure axial flow compressor is coupled to 
a single-stage turbine. Engine embraces 
an annular combustion chamber con- 
taining 10 straight flow-flame tubes and 
an exhaust unit. Drives from turbines 
to compressors are by twin coaxial 
shafts. Reverse pitch and Beta control 
for the propeller are provided. 

Engine also incorporates the best fea- 
tures of other Rolls-Royce powerplants, 
plus a more sophisticated design. 

Compressors are scaled-down _ ver- 
sions of those used on the Conway. 
Che combustion arrangement is similar 
to that of the Avon and Conway, with 
cooling features proved in Dart opera- 
tion. ‘Turbine disks, with extended root 
blades to keep the disk rims cool, are 
a feature of the Avon, Dart and Con- 
way engines. De-icing of the propeller 
spinner and air intake nose cowl of the 
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Tyne is based on the Dart system. 
Variants of the Tyne are: 

e Tyne 1, Mark 506. This is the basic 
engine which will power British Euro- 
pean Airways’ first six Vickers Van- 
guards, which will commence service 
early next year. In takeoff condition, at 
15,250 rpm., the Mark 506 produces 
4,985 tehp. At maximum recommended 
cruise (25,000 ft. ISA, at 370 kt.) 
specific fuel consumption is .405 Ib. 
hr./tehp. Deliveries of this engine be 
gan in December, 1958. 

e Tyne 11, Mark 512. This turboprop 
is scheduled to power 14 of BEA’s 
Vanguards and 20 of those ordered by 
lrans-Canada Air Lines. It will also be 
fitted to 12 Short Brothers & Harland 
Britannic military transports ordered by 
the Royal Air Force. Increased power 
and lower specific fuel consumption, as 





Tyne 12 Development 


Design commenced July, 1953 
First engine run. . . .. April, 1955 
First 150-hr. test completed 
February, 1956 

First 150-hr. (Vanguard specification 

engine) ... December, 1957 
To date: have completed six 150-hr. 
type-approval tests, two of which were 
with Tyne 12 rating. 











compared with the Mark 506, are due 
to higher turbine entry temperatures. 
In takeoff condition at 15,250 rpm. 
the Mark 512 produces 5,545 tehp. 
It has a higher maximum continuous 
and maximum recommended cruise 
rpm. of 14,100 and 13,500. Specific 
fuel consumption (25,000 ft. ISA at 370 
kt.) will be .388 Ib./hr./tehp. 
e Tyne 12, Mark 515/10. These en- 
gines have been specifically tailored for 
the Canadair CL-44 airliner. The first 
of the military version (the CC-106) 
ordered by the Royal Canadian Air 
Force is scheduled to fly this month. 
They also will enter service early in 
1961 with the five commercial swing- 
tail versions ordered by Seaboard & 
Western and the 10 ordered by Flying 
Tiger Line (AW May 18, p. 41), plus 
the two ordered by Slick Airways. 

Main difference between the Tyne 
12 and its predecessor is the larger 
diameter propelling nozzle (19.2 in. as 
against 18.5 in.) which measures shaft 
horsepower available at expense of gross 
jet thrust. In takeoff condition, at 
15,250 rpm., the Mark 515/10 pro- 
duces 5,730 tehp. and, at 30,000 ft., 
ISA, at 320 kt., specific fuel consump- 
tion is .392 lb./hr./tehp. 

The Tyne also is specified for the 
French Breguet NATO anti-submarine 
warfare aircraft, for which prototype 
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orders have been placed, and for the 
Fairey Rotodyne. 

Cost of the Tyne is approximately 
$140,000, FAS (free aboard ship) 
United Kingdom port, plus 12.5% duty 
charges. First four Canadair produc- 
tion engines—those powering the first 
CL-44 (the RCAF’s CC-106)-—were de- 
livered in June, 1959. Production at the 
Rolls-Royce plant in Derby, England, 
is building up to a 12-a-month rate, 
which can be increased with demand. 
About 180 of these engines have been 
ordered to date. 


Tyne Development 


Company has now run 30-odd en- 
gines. Testbed and hangar time totaled 
about 11,017 hr. as of Oct. 9; flying 
hours, about 5,160. Six 150-hr. type 
tests have been completed, including 
two at the Tyne-1 rating for the Van- 
guard and two at the Tyne 12 rating for 


sesh + A ae. hich 25% ae TYNE 12, Mark 515/10 engine is fitted with 16-ft. diameter de Havilland propeller. At 
load on the initial Tyne 1 takeoff rating 30,000 ft., engine speed is 13,500 rpm., specific fuel consumption is .392 Ib./hr./tehp. 
for BEA’s Vanguards, followed by a ae 4 a 
further 150 hr. at 6,650 shp., 25% over- sii ASE a: Kae cers 
load, on the initial takeoff rating for 2-2 Ne ome es hy 
the CL-44. 

Initial Tyne flight development was 
carried out via nose-mounted installa- 
tion in an Avro Lincoln, in which 340 
hr. have been flown. Advanced flight 
development was made by converting 
two twin-engined de Havilland Eliza- 
bethan aircraft to Tynes. One flying 
testbed, used for endurance work, has 
accumulated about 3,160 hr. Total 
times put in with the first three Van- 
guards, to date, are about 1,660 flight 
hours. In addition to testbed running, 
Rolls-Royce has 25,000 hr. of full-scale 
component development running on the 
‘Tyne. 

Following the Mark 515/10, the next 
stage of development—which Rolls- 
Royce designates as the “developed CUTAWAY drawing of the Tyne. Air-cooled turbine blades permit the use of high gas 
Tyne 12 engine’”’—will be available for temperatures. The nominal limiting flame temperature of the R.Ty.11 is 1,782F. 
service early in 1963. This engine will 
produce 6,100 tehp. Company feels it 
will be a relatively simple matter to 
convert current engines to the new rat- 
ing on overhaul. 

Conversion will involve new high- 
pressure turbine blading; first-stage low- 
pressure nozzle box with adjusted area 
to allow for higher temperatures at 
which the engine will run; correspond- 
ing change in fuel metering unit to al- 
low a higher fuel flow. 

Development up to 10,000 tehp., 
within present engine frame size, would 
be accomplished by increasing the air 
mass flow and increasing turbine tem- 
peratures as the new and better turbine 
blade materials become available and as 
techniques of turbine blade cooling are 


further developed. Rolls-Royce is pres- lias o_o 
ently using Nimonic 105 as standard LENGTH of R.Ty.12 is 108.7 in. Diameter is 43.2 in. Basic dry weight is 2,124 Ib. Rating 


increases up to 10,000 tehp. are forecast within the present frame structure. 


























in production engines; this is a nickel- 
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| METAL PRODUCTS 


a comparison: 
4 MAGNESIUM ALLOYS 


for elevated 
temperature service 


A wide variety of elevated temperature alloys extends the 
use of lightweight magnesium into the critical 300°-800°F. 
temperature range. 


Name your weapon—Jupiter C, Polaris, 
Talos, Discoverer, Falcon or Bomarc. 
All make extensive use of elevated 
temperature magnesium alloys. Im- 
proved resistance to creep, increased 
stiffness and strength and exceptional 
shop characteristics are the long suit 
of these materials. At elevated tem- 
peratures they maintain a high ratio of 
fatigue strength to static strength. 
(About the same ratio as standard mag- 
nesium alloys at room temperature.) 


SHEET AND PLATE 

Alloys HK31A and HM21A have been 
widely used for many different parts 
in missiles, rockets and aircraft. Some 
of the most common applications in- 
clude body skins, engine air inlets and 
ducts, nose cowlings and cones, external 
and internal skins on control surfaces. 
HK31A extends the usefulness of light- 
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the commonly used elevated temperature alloys. 


weight magnesium to a temperature of 
500°F. and above. HM21A withstands 
temperatures up to 700°F. and higher 
for short time periods. And it exhibits 
better creep resistance above 350°F. 
and better static properties above 
550°F., than does HK31A., 


FORGINGS 

At operating temperatures up to 
800°F., HM21A offers excellent me- 
chanical properties, optimum creep 
resistance. HK31A has better room 
and elevated temperature properties up 
to 400°F. Both have good forgeability. 


CASTINGS 

Engine air inlets and ducts and hous- 
ings for electronic guidance systems 
are examples of the many applications 
of cast magnesium alloys HK31A and 
EZ33A. EZ33A has good general 
properties in the 350°-500°F. range. 
HK31A is recommended up to 700°F. 
and above. Components of military sys- 
tems weighing as much as 105 Ibs. 
have been cast in one piece with 
HK31A. A new elevated temperature 
alloy for die casting is now in develop- 
ment and will soon be available. 


ELEVATED TEMPERATURE 
MAGNESIUM 
EXCELS IN PRODUCTION 


The elevated temperature alloys possess 
the best welding characteristics of all 
magnesium alloys. Arc welded joints 
can be easily made and welding com- 
patibility of magnesium alloys is ex- 
cellent. For example, HK31A_ sheet 
can be welded to HM31A extrusions. 


Weld efficiencies at room temperature 
range from 70% to 80%. At tempera- 
tures above 400°F., HK31A has a weld 
efficiency of 100%. The same goes 
for HM21A above 500°F. In general, 
preheating and stress relieving are un- 
necessary with these alloys. They can 
be readily spot welded and are not 
subject to cracking. 


Machining operations can be carried 
out at extremely high speeds, with 
heavier depths of cut and higher rates 
of feed than are possible with other 


metals. All chemical treatments used 
to finish standard magnesium alloys are 


applicable to the elevated temperature 
alloys, with the exception of Dow 7, 
which does not coat satisfactorily on 
magnesium-thorium alloys. For ex- 
tended service above 400°F., the anod- 
ic treatments are preferred. 


MAGNESIUM ALLOYS FOR 
ELEVATED TEMPERATURE 
APPLICATIONS 
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New alloys have extended magnesium's useful service temperature range. 


EXTRUSIONS 

Alloy HM31A has put the many bene- 
fits of elevated temperature magnesium 
into extrusion form. This alloy is used 
as ribs and stiffeners in missile bodies, 
instrumentation booms and external 
tunnel fairings for wiring and plumb- 
ing, etc..HM31A maintains high elastic 
modulus, excellent creep resistance 
and strength at elevated temperatures. 
Elevated temperature exposure at 
600°F. for 1,000 hours causes no 
change in room temperature properties 
and only a slight drop in creep strength. 


DOW HAS EXCELLENT 
PRODUCTION FACILITIES 


... plus experience, knowledge 
and technical service. 


The Dow Metal Products’ Madison, 
Illinois, plant is the largest in 
existence for rolling and extrud- 
ing Magnesium—flat sheet, plate 
and coiled sheet plus extrusions 
up to 30” circumscribing circle. 
The Dow Metal Products’ Bay City 
plants produce high quality sand, 
permanent mold and die castings 
as well as light-weight magnesium 
fabricated assemblies. 


WRITE TODAY for 
this new 27-page 
illustrated brochure 
on magnesium alloys 
in aircraft and 
missiles. THE DOW 
METAL PRODUCTS 
COMPANY, Midland 
Michigan, Sales 
Dept., 1304X11-9 





THE DOW METAL PRODUCTS COMPANY, Midland, Michigan 


DIVISION OF THE 


DOW CHEMICAL COMPANY 


101 





chrome alloy with various additives, 
made by Henry Wiggins in England, 
that is now being delivered in solid 
blade form. 

The Tyne is expected to go into sery 
ice with British European Airways at 
a 600-hr. overhaul life, AVIATION WEEK 
was told. This is expected to increase 
to 1,000 hr, by early 1961 and 2,000 hr 
by the beginning of 1963. The engine 
will enter U.S. domestic service at a 
nominal 1,000-hr. life with a possible 
sampling program of 800 hr. (a strip 
and check of two of the aircraft’s four 
engines). 

Rolls-Royce anticipates an overhaul 
advance of i00 hr. every three months 
after reaching the 1,000-hr. mark, with 
a possible stabilizing period of 1,500 hr. 
for the Tyne 12 by the first quarter of 
1963. Pause at this point would be for 
component life development. Company 
also prefers to lead the commercial rat- 
ing by the military, which gives com 
mercial operators the benefit of military 
experience. 


Engine Details 


The ‘Tyne’s compound epicyclic re- 
duction gear, torque meter and auto- 
matic drag limiting system are mounted 
within a magnesium alloy air intake cas- 
ing. Present gear ratio, 16:1, can be 
varied to suit installation. The integral 
oil tank is formed by a steel casing com 
pletely surrounding the rear of the ait 
intake casing. On the rear of the reduc- 


tion gear low-speed shaft is the oil trans- 
fer muff for operation of the de Havil- 
land hydromatic propeller. 

I'he six-stage, low-pressure compressor 
has a one-piece steel outer casing, with 
blading made from light alloy forgings 
and all disks in steel. Pressure ratio is 
approximately 3.5:1. Inlet guide vanes 
and first-stage stators are prefabricated 
hollow steel. Between the two com- 
pressors is an aluminum intermediate 
casing which carries the two wheel cases 
for the external drives. Also fitted her« 
is a compressor bleed valve automatically 
operated by the engine. 

[he high-pressure compressor has 
nine stages with blading manufactured 
in titanium and steel, with one-piece 
steel outer casing and steel disks. Pres- 
sure ratio is approximately 3.9:1, giving 
an over-all pressure ratio of 13.6:1. 

Combustion system comprises an an- 
nular steel chamber housing 10 straight 
flow-flame tubes. Duple burners are 
fitted in each flame tube, together with 
high-energy igniters, ‘The high-pressure 
turbine is a single-stage unit embodying 
air cooled turbine blading. Air for the 
cooling of the turbine disks, turbine 
blades and nozzle guide vanes is bled 
from the high-pressure compressor. 

I'he low-pressure turbine is a three- 
stage unit embodying uncooled blades 
but with cooling air supplied to all disks. 
The first-stage disk and front face of the 
second-stage disk are cooled with high- 
pressure air and the remainder with low- 


North American F-100 Super 


F-100 Demonstrates Takeoff From Launching Shelter ;;;,. 


demonstrates a zero 
pressure air bled from the intermediate 
casing. 

Heat shield extends from the front of 
the combustion section to the rear of 
the turbine. The steel shield is convec- 
tion cooled, affecting reduction of the 
outer skin temperature of the engine. 
Multi-thermocouples for engine control 
purposes are incorporated in the first- 
stage, low-pressure nozzle guide vanes. 


Anti-Icing 

Engine is protected from ice in these 
ways: high-pressure air is bled from the 
rear of the high-pressure compressor 
and passed through the hollow inlet 
guide vanes and first row stators of the 
low-pressure compressor and then 
ducted overboard, or can be used for 
heating areas such as oil cooler intakes 
Hot oil is continually in contact with 
the inner and outer walls of the air 
intake casing and struts to prevent ice 
formation. Electrical heaters are fitted 
to the air intake nose cowling. 

Low pressure bleed air is supplied to 
all bearings except those within the 
reduction gear casings. This flow of 
air over all bearing housings provides 
for the cooling of the bearings; the 
pressure of this air maintains a_pres- 
sure differential across the labyrinth 
seals (have no physical contact between 
moving and stationary components) to 
prevent oil escaping from the bearing 
chambers. 

Main purpose of oil in these engines 
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length launch at Air Force Missile Development Center, Holloman 
AFB, N. M. The shelter is designed to withstand an atomic blast. 


is lubrication, as against cooling, since 


all bearing housings are surrounded by 
cooling air. Every bearing chamber is 
connected to a venting system exhaust- 
ing through a centrifugal breather in 
the high-pressure wheelcase. 


Engine Gearing 

Engine gearing is as follows: from 
the front end of the high-pressure com 
pressor a drive shaft is taken out 
through the intermediate compressor 
casing to the high-pressure wheelcase 
which provides the drives for all engine 
accessories, fuel pumps, oil pumps 
tachometer drive, centrifugal breather, 
etc. It also provides the input for the 
starter motor. 

From the rear of the low-pressure 
compressor a second drive is taken to 
the low-pressure wheelcase. This casing 
provides the driveshaft for the auxiliary 
gearbox for the aircraft auxiliary, tach 
ometer drive and low-pressure shaft 
governor As a safety measure 
the drive for the propeller control unit 
is taken direct from the reduction gear, 
avoiding loss of propeller control should 
decoupling of the reduction gear from 
the low-pressure shaft assembly occur. 

Control of the engine, in principle, 
is basically similar to that of the Dart, 
and relatively uncomplicated, the com- 
pany states. 

For ground operation, Rolls-Royce 
adopted the Beta system where control 
of engine speed is transferred from the 


system 
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Solid propellant ro 


propeller governor to the hydromech 


ical fuel 
shaft system. Response in both posit 
and reverse thrust is obtained by dit 
selection of propeller blade an 
achieved by mechanical feedback | 
age from the propeller hub to the 
peller control unit 

In the Beta range engine spec 
be varied from 10,500 rpm. at the m 
mum positive blade angle, through 
000 rpm. at normal ground idle t 
S00 rpm. at maximum negative b] 
angle. Increase to 12,800 rpm 
sures ettective thrust thi 
out the entire landing run 

During normal ground idling 
l'o Col 
fuel and reduce noise level a low g 


governor on the low-presst 


reverse 


speed is set to 11,000 rpm 
idle may be I¢ ted 
fuel control unit. Engine speed 
condition will fall to about 4,000 
and fuel flow halved, but normal g1 
idling must be restored before 
throttle 
gine starting is carried out at low 
idle setting. 

Rolls-Rovce has made a design 
of problems involved in adoption 
alternative propeller, of U.S. mai 
ture, which indicates that whil 
are minor detail design changes 
there are no fundamental 
Basic philosoph 


position 


operation is permissibl« 


sary. 
culties involved 
lowed is that no single failure 
engine-propeller — ¢ 
jeopardize safety of the aircraft 


combination 


uses full turbojet pow 


t booster is shown falling away; fighter also 
and afterburner. 


Protective devices include: 
\lechanical flight-idle stop set to a 
i¢ just below minimum blade angle 
uired for takeoff on a hot day; an 
trohydraulic flight-idle stop set 2 
lower than the mechanical stop; a 
lromechanical feathering system re- 
to a falling off in positive 
jue at high power settings and nega- 
torque at low power settings; a 
hanical pitch lock 
rspeed or loss of pressure (a ratchet- 
lock with a maximum blade angle 
ement of 2 deg. between engage- 
nt of serrations). 
Other protective devices: a hydraulic 
tch lock in event of loss of control 
ure; the Beta control follow-up 
1 hvdromechanical overspeed fuel 
rnor on the high-pressure shaft as 
bly incorporated within the main 
| pump; a hydromechanical 
d_ fuel driven from the 
pressure wheelcase assembly; a fuel 
ff device on the low-pressure shaft 
mbly so arranged that any failure 
the low-pressure turbine shaft would 
nediately cut the fuel supply 


ISIVC 


responsive to 


Over- 


governor 


North American Support 


Rolls-Rovce of Canada, Ltd., Mont- 

of which R. M. Kendall is general 
inager and a director), a wholly-owned 
bsidiary of the Derby, England, manu 
provides technical 
ining, overhaul facilities, spare parts, 
ice representation, etc., for custom- 


turer, SeTVICE, 
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NIKE-HERCULES 
SPECIFIED: ELECTROSNAP SWITCHES 
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JUPITER-C 
SPECIFIED: ELECTROSNAP SWITCHES 
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SIDEWINDER 
SPECIFIED: ELECTROSNAP SWITCHES 
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VANGUARD 
SPECIFIED: ELECTROSNAP SWITCHES 





More and more successful missiles 
and aircraft use Electrosnap switches. 
Over 6,000 basic switch variations 
are available: sub-sub-miniature, 
sub-miniature, miniature, environ- 
ment-free, hermetically sealed, 
multi-pole, and lighted push-button 
panel switches. 


Write P 
today for 
complete 
catalog. 


ir @})- es * - 
COLOUR EXON STON 


4232 West Lake Street ¢ Chicago 24, Illinois 
Telephone VAn Buren 6-3100 « TWX CG-1400 





Performance: 


*Maximum takeoff 
(5 min. limit) 

*Maximum continuous. 
(unrestricted) 

Cruise: 320 kt. at 30,000 ft. ISA. . 





Specifications: 
Type: Turboprop, two spool, 0.064 reduction gear. 


i it: 16-ft. di fh 


qV'P 








Rolls-Royce Tyne 12 Mark 515/10 


Engine Speed Shaft 
(rpm.) 
15,250 


14,500 
13,500 


Maximum recommended climb engine speed: 13,500 rpm. 
Maxi rec ded cruise engine speed: 13,500 rpm. 


"(Nominal performance at sea level ISA static conditions: Figures in p 


Turbine: Axial, three-stage low pressure, one-stage high-pressure. 

Compressor: Axial, six-stage low pressure, nine-stage high pressure, 46.5 Ib. /sec. airflow, 13.5:1 ratio. 
Combustion: Annular, 10 straight flow-fiame tubes. 

Dimensions-weight: Over-all length, 108.7 in.; body diameter, 43.2 in.; basic dry weight, 2,124 Ib. 


de Havilland propeller. 


Over-All 
Specific Fuel 
Total Equiv. Consumption 
Horsepower Ib. /hr. /tehp. 
5,730 0.449 


Horsepower 
5,305 
(5,095) 
4,880 
(4,685) 
2,425 


5,255 0.455 


2,645 0.392 





th: are the 








ers in North America (north of the Pan- 
ama Canal). The Canadian subsidiary, 
responsible for servicing of the ‘T'vne 
in Canada, does not manufacture com- 
plete engines or spares (which come 
from Derby), nor does it stock com- 
plete engines. 

Policy of Rolls-Royce with its major 
operators, such as the U.S. airlines, is 
to supply a permanent representative— 
a service engineer—who would be lo- 
cated at that area specified by the op 
erator. Company also provides a_per- 
manent overhaul engineer and acces- 
sories engineer, both of whom would b« 
statigned at the operator's overhaul 
base. 

In addition, Rolls-Royce field engi- 
neers at major airports—those support- 
ing engines fitted to the Viscount and 
Fairchild F-27—will be trained for 
Tyne operations. Current Rolls-Royce 
overhaul, in addition to that done in 
Montreal, is also being conducted by 
Trans-Canada Air Lines at Winnipeg, 


Avro Tests Ground 


Canada, for the Dart, with Capital Air- 
lines in Washington, D. C., and with 
Continental Airlines in Denver, Colo. 

Rolls-Royce also has concluded an 
agreement with Pacific Airmotive Corp. 
in Burbank, Calif., which will begin 
overhauling Darts early next year, with 
facilities to handle the Tyne as well. 
On the East Coast the company has a 
franchise with Airwork Corp., Millville, 
N. J., and in the south with Dallas Air- 
motive, ‘Tex. 

The Rolls-Royce school in Montreal, 
of which the normal course is of two 
week’s duration, covers the basic prin- 
ciples of gas turbines plus the specific 
engine of interest. Students have in- 
cluded representatives from aircraft 
manufacturers, the armed forces and 
operators using the Rolls-Royce power- 
plants. There is no fee for attendance, 
and classes are held to a maximum of 
about 12 people. ‘To date 700 trainees 
have been schooled on the Dart, 195 on 
the ‘T'yne. 


4 


Cashion Vehicle 


Canada’s Avro Car uses an annular jet to reinforce ground cushion during near-vertical 
takeoff. First version, subsonic for U. S. Army, has been tested tethered to ground rig and 
will fly before end of year. Later versions will be supersonic, for U. S. Air Force. 
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ORNITHOPTER, with designer Emiel Hartman in cockpit, has flapping wings hinged on ball bearings, and “feathered” trailing edge. 


British Explore Man-Powered Airplanes 


By John Tunstall 


London—Ornithopter and a man- 
powered fixed wing airplane now being 
readed for flight brings into sharp focus 
the growing status of man-powered 
flight in Great Britain. Both are un- 
dergoing ground running trials and 
should be ready for first flights in the 
next few months. 

The movement has been sponsored 
by the Man-Powered Aircraft Commit- 
tee (MPAC), now a branch of the Royal 
Aeronautical Society which held _ its 
inaugural meeting Oct. 30 in London. 


Committee Members 


Chairman of the branch is H. B. 
Irving, president of the Low Speed Aero- 
dynamic Research Assn. Other mem- 
bers include Dr. D. R. Wilkie of Univer- 
sity College, London, an expert in the 
mechanism of muscular contraction and 
the power available from man; T. R. F. 
Nonweiler, a senior lecturer in aero- 
nautical engineering at Queens Univer- 
sity, Belfast; B. S. Shenstone, chief en- 
gineer, British European Airways, and 
J. L. Nayler, a bird flight expert and 
former secretary of the Aeronautical 
Research Council and the Common 
wealth Advisory Research Council. 

Nonweiler has recently completed a 
design study for a two-man-powered air 
craft. 

The man-powered aircraft now being 
readied for flight has been designed as 
| private venture by Daniel Perkins. 
Perkins is not a member of the Man 
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Powered Aircraft Committee, although 
the committee claims to have kept 
watch on his project at its later stages 
He was a wartime designer of balloons 

According to Perkins, his aircraft i 
“definitely unorthodox in the control 
sense.” He variable inciden¢ 
wing which is joined to the fuselage b 
a single ball joint. Control is exercised 
by changing the entire incidence of 
the wing. There are no ailerons o1 
elevators. Perkins said he is depending 
on low center of gravity and the result 
ing pendulum effect to bank the ai 
craft. 

Perkins’ immediate objective is t 
demonstrate a flight of 100 yards. Th 
he might be prepared to accept th 
weight penalty of more refined con 
trols. “If I can get over the take 
hump, I don’t think the three dimen 
sional control problem will be difficult 
he said. 

One of the most important advai 
tages of the Perkins design probabl; 
the use of a 40-ft. span air-inflated win 
made of rubber-proofed balloon fabri 
It has enabled him to keep the struc 
tural weight of the aircraft below 10 
Ib. Its design stems from the inflatabl 
wing monoplane which was develope: 
and flown in 1955 at the Cardington 
Balloon Research Station of the Min 
istry of Aviation where Perkins n 
works as a senior experimental ofh 
This aircraft, with which Perkins 
associated, weighs 515 Ib. and is pov 
cred by a 35 bhp. engine. 

One of the principal differenc 


uses a 


ving design between the two aircraft is 
large difference in aspect ratio. In 
engine-powered aircraft, the aspect 
was only three, whereas Perkins 
in aspect ratio of 15 in the man- 
vered project. Lift/drag ratio prob- 
is twice the conventional values 
lhe wing fabric was donated to Per- 
the Royal Aircraft Establish- 
nt as condemned prewar balloon 
iterial. “It didn’t hold hydrogen any 
re, but was still good for air,” Perkins 
mmented. Otherwise, he has financed 
project himself, at less than $150. 


ns by 


Transmission System 


lransmission for the man-powered 
raft has been specially developed and 
nsisted originally of only four belt- 
ven pulleys, driven through bicycle 
pe cranks and pedals. The propeller 
variable pitch control and incorpo- 
1 bicvcle freewheel. Perkins is re 
tant to discuss efficiencies of the 
insmission system, but AvIATION 
Week learned that it is of the order of 
é and the propeller efficiency is 
out 80%. 
lhe propeller has a hollow acrofoil 
tion without internal ribs and is made 
m 1 mm. plywood. 
\ geared transmission is favored in 
ther British projects, but Perkins be 
ves the ability of the belt to “get 
round corners” reduces the number of 
ulleys needed and the weight saving 
re than compensates for the small 
ficiency penalty. 
he current transmission system is, 
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Increase in Useful Load 
of Tilt-Wing VTOL 


BASIS: SEA LEVEL when operated as STOL. 
STD. CONDITIONS 
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Vertol’s 
VTOL/STOL Aircraft 


Built today....in preparation for tomorrow 


Vertol achieved a major breakthrough in aircraft develop- 
ment during 1958, when its Model 76 (Army VZ-2) became 
the world’s first tilt-wing vertical take-off and landing 
(VTOL) research aircraft to successfully complete con- 
version flights. In extensive tests since the first conversion 
flights, this tilt-wing design concept has also shown its 
effectiveness as a short take-off and landing (STOL) air- 
craft. Because the Vertol tilt-wing design qualifies in this 
dual role as a VTOL/STOL vehicle, it has tremendous po- 
tentials for both military and commercial aviation. 


As a next step, Vertol can now build an operational type 

_ aircraft incorporating the tilt-wing principle, to explore 
more practically — through evaluation — the mission use- 
fulness of any VTOL/STOL type aircraft. 


In anti-submarine work, this versatile VTOL/STOL vehicle 
offers high forward speed plus the hovering character- 
istics necessary for effective completion of all phases of 
such missions, thus replacing— with one aircraft—the sev- 
eral different types currently required. The broad capabili- 
ties of the Vertol tilt-wing design also include application 
as an air truck. In an STOL role, it can take off and land with 
substantially increased gross weights and payloads. This 
unique capacity, combined with vTOL performance, per- 
mits the user to “custom tailor” his take-offs to altitude, 
temperature, available runway and load. 


This development of the tilt-wing is the latest example of 


the foresight and skill in research and development which, 


Vertol has demonstrated over the past 15 years, 


Engineers: Join Vertol’s advanced engineering team 
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Hircraft Corporation 


MORTON, PENNSYLVANIA 


SUBSIDIARIES: 
ALLIED RESEARCH ASSOCIATES. INC., BOSTON. MASS 
VERTOL AIRCRAFT CO. (CANADA). LTO... ARNPRIOR, ONTARIO 
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however, being modified to overcome 
effects. 


These arose when Perkins increased the 


wing-propeller _ interference 
propeller speed to improve the efficiency 
at his designed flight speed. 


Power Output 

Most members of MPAC consider 
that a man is capable of sustaining an 
output of one-third horsepower almost 
indefinitely and can make a one-horse- 
power effort for about five minutes, pro 
viding he is fit. Perkins’ aircraft stall- 
ing speed is expected to be about 20 
mph. and takeoff distance about 50-100 
yards. 
' The ornithopter—designed by sculp- 


tor and designer Emiel Hartman—uses 
largely orthodox glider materials and 
construction but has flapping wings 
hinged on ball bearings with flexible 
trailing edge members or “feathers.” 

Unique feature of the wing flapping 
system is the elastic wing suspension ar- 
rangement whereby Hartman proposes 
to oscillate the wings in resonance with 
the elastic system, and thereby obtain 
greater wing deflection for a given effort. 

The 36-ft. span wings are loaded to 
remain horizontal by the rubber bands 
joining the horizontally opposed hinges 
in the flapping frame while the pilot 
expands and contracts to flap the wings. 
The outrigger rubber bands joining the 





POSITIVE 


Stillman meets “Space Age” requirements with the same reliability and product 
perfection that has earned them a name for dependability throughout the aircraft 
and missile industry for many years. Stillman products fly with the jets. They are 
also integral parts of the fuel and hydraulic systems for many 
of the advanced weapon systems. Engineering, research and 
development, and progressive designing enable Stillman to 


meet the challenge of the space age. 


STILLMAN RUBBER COMPANY 


CULVER CITY, CALIF. / CLEVELAND, OHIO /ENGLEWOOD, N. J. 
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bottom of the fuselage with the mid- 
wing are loaded to assist the downward 
motion of the wing, but are less power- 
ful. The pilot apparently activates this 
system into a state of resonance and 
maintains it. 

The aircraft has no ailerons and it is 
believed Hartman expects to induce 
bank by yawing the aircraft. Hartman’s 
objective is not to take off unaided but 
to be able to extend his glide and exploit 
thermals better. He claims the glider 
will be semi-aerobatic. 


Available Experience 


Senior members of the MPAC indi- 
cated that while the ornithopter ap- 
proach to man-powered flight was prob- 
ably the most appropriate, it probably 
was more expedient to proceed first 
with a fixed wing aircraft because of 
the aerodynamic experience already 
available. There appeared to be a very 
strong feeling that a formal aerody- 
namic and structural investigation pro- 
gram of the ornithopter was justified. 
This was already being done in Russia 
although it was not thought in Britain 
that the Russians had yet demonstrated 
man-powered flight. It is believed that 
the Russians are investigating the tech- 
nical feasibility and the speed and drag 
parameters with the aid of ornithopters 
powered by small engines. 

According to David Rendel, the 
MPAC’s first secretary and deputy su- 
perintendent of the mechanical depart- 
ment of the Royal Aircraft Establish- 
ment, the ornithopter was probably 
the most authoritative line of attack 
for a large number of reasons. He told 
Aviation WeEEeK that the ornithopter 
advantages are: 

e Effectiveness at very low speeds, com- 
pared with a wing-propeller combina- 
tion. 

e Pumping action of the wings could 
be used to give boundary layer control. 
e Variable wing geometry was easily 
obtained. 

e Weight advantage. 

Wing Twist 

To be effective, the wing must not 
only flap, it also must twist about its 
span axis. A rigid wing which only 
flaps tends to develop a thrust when 
moving in one direction and an oppo- 
site thrust in the other. To maintain 
unidirectional thrust the wing must 
twist and untwist as the wing falls and 
rises. For maximum efficiency, the 
amount of twist must vary at different 
chord stations to suit the sinusoidal 
motion of the wing path through the 
air. 

This is precisely what birds do, and 
Rendel maintained it had been simu- 
lated on models using a rigid spar sup- 
porting an elastic surface. The trailing 
flexible surface moves out of phase with 
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the spar and so presents a twisted sur- 
face to the air. 

The trailing “fingers” or “feathers” 
on Hartman’s wing are, apparently, a 
compromise arrangement. 

A most attractive feature, according 
to Rendel, is the boundary layer con- 
trol with flapping wings which arises 
from the pumping action of the wing. 
Due to the changing pressure differen- 
tials along the wing as the aircraft 
advances, boundary laver air can be in- 
duced from one wing surface to another 
by use of non-return valves which re- 
duce the wing drag. 


Valve Action 


Birds employ the same system, in 
effect using their feathers as non-return 
valves. It has been demonstrated that 
gluing some of a bird’s wing feathers 
together inhibits this valve action and 
prevents it from developing sufficient 
lift for flight. 

Another advantage of the flapping 
motion, Rendel said, may derive from 
the Katzmayr effect, whereby the build- 
up of induced drag is delayed when a 
wing is oscillated. It possibly could be 
kept permanently reduced in a suitable 
design, he indicated. 


Stock 


Transactions 








Disposition of capital shares by nine 
officers of North American Aviation has 
been reported by the Securities and Ex- 
change Commission for the periods 
from July 11 to Aug. 10 and Aug. 11 
to Sept. 10: S. G. Anspach, officer, 
800 shares, leaving a holding of 200; 
J. L. Atwood, officer and director, 12,- 
000 shares, leaving a holding of 5,100; 
Gerald B. Brophy, officer and director, 
2,000 shares, leaving a holding of 3,734; 
C. J. Gallant, officer and director, 1,400 
shares, leaving a holding of 3,100; J. H. 
Kindelberger, officer and director, 17,- 
200 shares, leaving a holding of 21,717; 
R. A. Lambeth, officer and director. 
1,200 shares, leaving a holding of 2,250: 
J. Stanlev Smithson, officer and direc- 
tor, 800 shares, leaving a holding of 
1,316; Laurence L. Waite, officer, 700 
shares, leaving a holding of 1,300; 
W. H. Yahn, officer, 100 shares, leaving 
a holding of 900. 

Other transactions for the periods 
July 11-Aug. 10 and Aug. 11-Sept. 10 
include: 


Air Reduction Co., Ine. Disposition of 
500 common shares by Jack D. Gunther, 
officer, leaving a holding of 2,066; disposi- 
tion of 1,000 common shares by John A. 
Hill, officer, leaving a holding of 5,300; ac- 
juisition of 1,500 common shares through 
exercise of option by A. J. Thoma, officer, 
making a holding of 4,037. 

American Airlines, Inc. Disposition of 
800 common shares by G. J. Brandewiede, 
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Dallas Brains Aid Jet-Age Planning 


To meet expanding air traffic requirements 
and increase flight safety, the Federal Aviation 
Agency is installing a network of microwave 
relay systems across the nation. These systems 
enable constant en route air traffic surveillance. 
For the design and installation of this huge net- 
work, the FAA turned to a Dallas firm . . . the 
Texas Division of the Collins Radio Company. 
Left, typical 


microwave-radar 
site near Dallas. 
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Brainpower and scien- 
tific initiative concen- 
trated in the advanced 
research laboratories 
of Collins Radio, Varo, 
Ling-Altec, Alpha 
Corporation, Texas 
Instruments, and other 
Dallas-based compa- 
nies are constantly ex- 
panding the frontiers of 
the electronic industry. 
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To Sell and Service 

— The Dallas Southwesi{( 
Offers Dependable 
Business Climate 
and Tangible 
Competitive Advantages 


Industrial Dallas, Inc. 


Dallas’ magnetism for brain- 
Dept. A-2, 1101 Commerce St., Dallas, Texas 


power, and its favorable environ 


dahie & 





ment for edvented scientific ve Please send me Facts on Dallas’ D 
search as typified by The Gradu 
ate Research Center at SMU, are 
major reasons why any company 

interested in electronics needs the 

full Dallas story before making 


relocation or expansion plans 





CARBON « ALLOY« STAINLESS 


Tailored to your needs—emergency 
and small quantity requirements 
from warehouse stocks—production 
and special requirements from our 
own mill at Adrian, Mich. 


Serving the Aircraft Industry for 38 years! 


\N PELT CORPORAT 





Precision to: 
+ .0002 
— .0000 


Th 
MOCK 


DOWEL&TAPER 


IMMEDIATE SHIPMENT 
DOWEL PINS 


(precision tolerance) 
@ Stainless steel 18-8, type 303 
@ Diams: .0312 through .500 
@ Lengths: 3/32” through 2'2” 
@Chamfered ends 
@ “Specials” manufactured promptly 
@ Full range raw material on hand 


TAPER PINS 
(commercial, precision, AN) 
@ Stainless 18-8, type 303. Also many in 
type 316 (Commercial tolerance) 
@ Size: 9/0 through 10 in stock 
@ Lengths: 3/16” through 8” 
(not all lengths in all sizes.) 
@ “Specials” manufactured promptly, 
any material 


PLUS ail types and sizes of screws 
(slotted, Phillips—both magnetic and 
non-magnetic—hex, socket), bolts, 
nuts, washers, rivets, nails, keys, etc. 


PHONE OR WRITE for prompt 
quotation or es Ask for 2 


CF @O I Vg- 
ae 
SCREW PRODUCTS COMPANY, INC. 
Manufacturers of Stainless Fasteners Since 1929 
821 Stewart Avenue, Garden City, L.I., N.Y. 
Phone: Ploneer 1-1200 TWX GCY 603 
Midwest Division 
6424 W. Belmont Avenue, Chicago 34, Illinois 
Phone: AVenue 2-3232 TWX CG 3185 


West Coast Division — Office and Warehouse 
5822 West Washington Bivi., Culver City, Calif. 
Phone: WEbster 3-9595 TWX LA 1472 
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officer, leaving a holding of 1,400. 

Ampex Corp. Disposition of 3,500 com- 
mon shares by Walter T. Selsted, officer, 
leaving a holding of 375. 

Amphenol-Borg Electronics Corp. Acqui- 
sition of 1,100 capital shares through ex- 
ercise of option by Lester M. Grether, offi- 
cer, and disposition of 1,000 capital shares, 
leaving a holding of 1,100. 

Audio Devices, Inc. Disposition of 2,000 
common shares by Bryce Haynes, officer, 
leaving a holding of 883; disposition of 
1,400 common shares by Joseph K. McCam- 
mon, director, leaving a holding of 16,031. 

Aveo Corp. Disposition of 63,600 common 
shares by Victor Emanuel, officer, leaving 
a holding of 69,115; disposition of 7,700 
common shares by James R. Kerr, officer 
and director, leaving a holding of 4,366; 
disposition of 100 common shares by Frank 
S. Larson, officer, leaving a holding of 
2,803; disposition of 10,000 common shares, 
his total holding, by Lloyd P. Smith, di- 
rector; disposition of 9,100 common shares 
by Kendrick R. Wilson, Jr., officer and di- 
rector, leaving a holding of 8,100; disposi- 
tion of 2,700 common shares by Matthew 
A. McLaughlin, officer and director, leaving 
a holding of 3,375; acquisition of 1,000 
common shares through exercise of option 
by John Mihalic, JTr., officer, making a hold- 
ing of 5,300. 

Beech Aircraft Corp. Acquisition of 200 
common shares through exercise of option 
by John A. Elliott, officer and director, 
making a holding of 1,120; acquisition of 
4,000 common shares through exercise of 
option by John P. Gaty, officer and director, 
making a holding of 11,425. 

Bell Aircraft Corp. Acquisition of 500 
common shares by Equity General Corp., 
beneficial owner, making a holding of 1,- 
349,066; disposition of 300 common shares 
by Walter A. Yates, director, leaving a 
holding of 4,082. 

Boeing Airplane Co. Disposition of 114 
common shares by Lysle A. Wood, officer, 
leaving a holding of 1,262. 

California Eastern Aviation. Acquisition 
of 2,048 common shares as compensation 
by William W. Brinckerhoff, officer and 
director, and disposition of 1,000 common 
shares, leaving a holding of 61,014; acqui- 
sition of 1,000 common shares by Martin T. 
Dyke, officer, making a holding of 8,046; 
disposition of $3,000 of convertible deben- 
tures, his total holding, by M. F. Richards, 
officer 

Cessna Aircraft Co. Disposition of 4,500 
common shares by Dwane L. Wallace, offi- 
cer and director, leaving a _ hoiding of 
55,244. 

Chrysler Corp. Acquisition of 1,000 com- 
mon shares by J. T. Trippe, director, mak- 
ing a holding of 7,000 

Consolidated Electrodynamics. Acquisi- 
tion of 1,300 common shares by Franklin 
H. Donnell, director, making a holding of 
11,500; acquisition of 100 common shares 
by T. P. Morgan, officer, making a holding 
of 200. 

Eastern Air Lines, Ine. Acquisition of 
200 common shares, in trust, by Stuyvesant 
Peabody, Jr., director, making an indirect 
holding of 300 and a direct holding of 315; 
acquisition of 150 common shares through 
exercise of option by William T. Raymond, 
officer, making a holding of 268; disposi- 
tion of 165 common shares by Maurice B 
Westphal, officer, leaving a holding of 150; 
disposition of 100 capital shares by Frank 
A. Bennett, officer, leaving a holding of 
219; disposition of 2¢0 capital shares by 
Carl A. Wallen, officer, leaving a holding 
of 294 

Fairchild Camera & Instrument Corp. 
Acquisition of 1,500 common shares through 
exercise of option by’ Richard Hodgson, 
officer, making a hoiding of 1,600. 

Fluor Corp., Ltd. Disposition of 1,500 
capital shares by Donald W. Darnell, direc- 
tor, leaving a holding of 12,652; disposition 
of 400 capital shares, his total direct hold- 
ing, by James D. Harris, officer, leaving an 
indirect holding of 5. 

Flying Tiger Line, Ine. Acquisition of 
$50,000 of 5%% convertible debentures by 
Boris Gresov, director, making a holding of 
$50,000; acquisition of 6,398 common shares 
by exchange by Norman L. Meyers, officer 
and director, and disposition of 9,715 com- 











TMI TUBING TIP: 


LET TMI QUALITY HELP 


Cut Your 


Assembly Cost 


Corners 
QUICKLY! SAFELY! 








TMI customers are doing it day in 
and day out in almost every phase of 
metalworking where small diameter cold 
drawn tubing plays an important part. With 
our eagle eye close on every quality control 
test, on every quality operation, we are 
delivering tubing that is the ‘‘arch enemy 
of waste” on any assembly line. Quality! 
Straightness! Smoothness! Accuracy —close 
as +.00025” when the designing requires 
the finest! The result: less machining, 
faster assembly, faultless performance, and 
a quality reputation all around. Call, write 
or wire: we'll do our best to prove there's 
no substitute for the best in quality . . . no 
substitute for TMI small diameter stainless 
steel and special alloy tubing: .050” to 
1.250” 0.D. 


Only the Best 

Quality Cold Drawn 
Stainless Steel and 
Special Alloy Tubing 
Ig Worthy of the Name 


TMI / 


e 
Serving a selected list of pio- 
neering customers in aviation, 
nuclear energy, instrumenta- 
tion and quality manufacturers 
in the metalworking industry. 
If your work is classified it 
stays that way all ways at TMI. 


TUBE METHODS INC., 
Bridgeport, Montgomery 
County, Pennsylvania. Engi- 
neers, Metallurgists and Manu- 
facturers Since 1941, 


oe 
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A unique approach 
to problems of 


AUTOMATIC CHECKOUT 
and MONITORING 


MSI Monitor Systems Incor; 

omous subsidiary of Epsco, Incorpor 
field of data control and a pionee: 
ind manufacture of automatic checkou 

ing equipment. MSI offers techni 
highest Calibre, backed by 
rience in this highly speci: 

To these advantages is 


tant asset... concentration 


MSI is an indeper 
Own, entirely 
ties; it is n 
Organization. 
tional nec« 


partments 


and pro 
centrated 
. the 
checkout 
technology f 
systems testing, 


nuclear reactor m 


etir 


ing, component test 
Current projects at MSI ampl 
specific and tangible advai 
this unique set-up. 
We are completely staffed 
ready to fulfill your automati: 


needs. Inquiries are invited in r: 


MONITOR SYSTEMS INCORPORATED 


Pennsylvania 


Fort Washington 


A subsidiary of €psco® T ink -oOrporated 





TWO NEW 
LOW-COST SYSTEMS 


IBM 1401 CARD... 
IBM 1401 TAPE 


with stored program 





speed and ability 


Never before has so much powerful data processing ability 
been built into such low-cost systems! For in these two new 
IBM 1401 Systems you get features previously found only in 
Vith 1401 Systems fewer 
at higher speeds . . . with 
at lower job cost. 


the larger data processing systems. 
machine units do more jobs 
greater accuracy and reliability .. . 


To assure you of more production per data processing dollar, 
IBM’s concept of Balanced Data Processing gives you com- 
patible input, processing and output speeds, backed by 
unequalled customer service. Drawing on all the experience 
gained in developing the world’s largest and fastest computers, 
these low-cost 1401 Systems bring you these large computer 
features: 

Solid State Design—and transistorized throughout to give 
you a compact system with greater accuracy and reliability. 
rhis powerful system involves no special construction 


no air conditioning. 


Stored Program—zgives you the fully automatic processing 
of electronic systems. It is the key to simplified, economical 
operation. Completely flexible, a stored program permits you 
to switch easily from one type of job to another. 


Magnetic Core Storage—the most powerful type storage 
available. To increase this power even further, the core memory 
of the 1401 accepts variable-length data and instructions, to 
permit the storage of only useful information. Choice of 1400, 
2000, or 4000 positions of storage means you select the size 
storage to suit your needs 

High-Speed Printing—these 1401 systems feature an exclu- 
sive new concept of printing. A horizontally rotating chain prints 
high-quality, perfectly aligned copy. A dual-speed carriage 
permits printing at the rate of 600 lines a minute, skipping 
blank paper at 27,000 lines per minute to produce more docu- 
ments per dollar. Completely flexible editing and print format 
is provided by the central processor, 

Your local IBM representative will explain the many applica- 
tions and unusual features of the new 1401 Systems. Call him 
today. These systems, like all IBM data processing systems, 
may be purchased or leased. 


BALANCED DATA PROCESSING 
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1401 CARD SYSTEMS 


These stored program systems now bring the power of elec- 
tronics to IBM card systems. They automatically handle the 
work of accounting machine, summary punch, and calculator, 
but at far greater speed, and with more flexibility and accuracy. 
Input is faster—IBM cards are read into the system at the 
rate of 800 per minute. Data is processed automatically under 
stored-program control. Manual card handling is minimized. 


Output is faster—documents are printed at the rate of 600 
lines per minute, cards punched at 250 per minute. The system 
will turn out, for example, as many as 230 checks in one 
minute—again, more documents per dollar through Balanced 
Data Processing! 

Thru-put is faster—data flow is automatically checked for 
accuracy and speeded all along the line. A unique Card Read- 
Punch combines card input, output, and summary punching 
functions. Five radial stackers accept cards that are selectively 
separated under stored program control. 











1401 TAPE SYSTEMS 


IBM 1401 Tape Systems give you added power igh use 
of up to six magnetic tape units. These units feed into the 
system at the rate of up to 62,500 characters pet OG... 
record processed results at this same peak spee: 


1401 Tape Systems are also extremely valual off-line 
auxiliaries to large data processing systems. T n edit 
tapes prepared for larger IBM systems. They 1 possible 
a tape-oriented IBM 7070 configuration that pri s higher 
speed input and output and makes for job cost vement. 
When tape units are added to 1401 Systems 1 get greater 
flexibility and storage advantages, too. IBM rovide 
extremely compact storage of variable-length is—the 
equivalent of 129,000 IBM cards on a single reel records 
can be of variable length, and are read into of the 
system automatically. Also, tapes can be erased re-used 
to minimize your record-keeping costs. 








HONEYWELL 


t. 


MICRO SWITCH Precision Switche'’s 


% 


WHY SWITCHES GET SHOOK UP 


But when 
you weigh the expense and effort devoted to testing 
against the importance of being sure, you know why 


Designing precision switches for aircraft and missiles 
raises the simultaneous problems of meeting speci- 
fications and having the laboratories and test 
equipment that prove performance. Take vibration, 
for example. To be valid, a vibration test like the 
one shown above must simulate the frequency range 
and intensity of the particular 
vibrations the switch will encoun- 
ter. And that is only the beginning 
for the switch. It must pass other 
qualifying tests that may include 
intense heat, subzero cold, extreme 
pressure, shock, radiation, and 
other conditions of high-speed, 


high-altitude flight. 
AN “EN"’ SWITCH 


Takes time? Costs money? Of course! 


these sealed ‘‘EN” switches (among others) are 
shaken up and battered, but good . . . why the name 
MICRO SWITCH is synonymous with dependability 
and precision in airborne switches. 
MICRO SWITCH... FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


H Honeywell 


MICRO SWITCH Precision Switches 





REFRACTORY MATERIAL FORGINGS FOR 5000° F TEMPERATURES 


Cameron forgings have solved many 
a design problem, but this is one 
of which we are particularly proud. 
Nozzle throats in solid propellant 
missiles must control the fantastic 
temperatures which make high per- 
formance possible. All the push 
passes through this part and tem- 
peratures range over 5000° F al- 
most instantly, but the throat insert 
must maintain its shape for peak 
burnout conditions. Just to compli- 
cate matters, the exotic alloys speci- 
fied for these important parts are 
extremely brittle and expensive. In 
forming and machining the costly 
metal every ounce is important — 
with conventional processes fra- 
gility makes matters worse. 


When Cameron’s unique forgii 


methods were applied to this 
fortunate situation, some inter 
ing things happened. Our years 


experience in forging high stres 
~, high temperatu 


a es 
oO) 


oy 


components he 
ed change the | 
ture complet: 
Less material was required be« 

our specially designed pres 
could forge to a near-final sha 
Moreover, the ductility of th 


tricky alloys was increased, maki: 


them easier to handle and machi 
As a result, we are now turning 
quite a variety of our advan 
forgings for nozzle throats to |] 
give missiles the proper push 


Cameron forgings have open¢ 


REFRACTORY MATERIALS: Molybdenum e« Tungsten « Tantalum « Mo 


many possibilities in advanced de- 
sign today. Extreme service com- 
ponents for airframes, jet engines, 
guided missiles, nuclear power 
plants, and a wide range of other 
end uses are being forged by the 
Cameron split-die and down-act- 
ing presses. 

If your design problem involves 
high stresses, high temperatures, or 
large, intricately shaped ferrous 
parts, maybe we can help. Just call, 
write, or come by... 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DIVISION 
P.O. Box 1212, Houston 1, Texas 


1° Tantalum Tungsten and others. 








RUNNING 
INTERFERENCE 
“FOR SAC 


Now SAC’s B-52G has a pair of hard-running teammates...the GAM-77 
Hound Dog air-to-surface missiles. They can lunge into action at super- 
sonic speeds to clear a path for the bomber by knocking out ground- 
defense centers hundreds of miles away. A pair of Hound Dogs carried 
under the wings of the Boeing B-52 increases the bomber’s striking power 
... gives it a triple-punch capability. Successful test launches of the jet- 
powered missiles are being made on schedule over the Atlantic missile 
range. The system will be deployed by 1960 under the present accelerated 
development program. 

The Missile Division of North American Aviation is weapon system 
contractor for the GAM-77. NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA 





mon shares, leaving a holding of 64; also, 
disposition of $85,000 of 5%% debentures 
by Norman L. Meyers, officer and director, 
and acquisition of $200,000 of 54% deben- 
tures, making a holding of $200,000. 

General Dynamics Corp. Disposition of 
3,500 common shares by Lisle W. Adkins, 
officer, leaving a holding of 1,600. 

General Instrument Corp. Disposition of 
1,000 common shares by Monte Cohen, offi- 
cer, leaving a holding of 7,718; acquisition 
of 6,350 common shares through exercise 
of option by Fred. C. Rummel, director, 
making a holding of 6,756. 

General Tire & Rubber. Disposition of 
1,000 common shares by Dan A. Kimball, 
officer and director, leaving a holding of 
4,930; disposition of 200 common shares 
by E. Willard Lutz, officer, leaving a hold- 
ing of 100; disposition of 250 warrants for 
common by M. G. O'Neil, officer and direc- 
tor, leaving a holding of 259. 

General Transistor Corp. Disposition of 
153 common shares, his total holding, by 
Jerome Fishel, officer. 

H & B American Corp. Acquisition of 400 
common shares by William G. Dillon, offi- 
cer, making a holding of 500. 

Hazeltine Corp. Disposition of 260 com- 
mon shares, his total holding, by Laurence 
B. Dodds, officer and director. 

Heli-Coil Corp, Disposition of 1,000 com- 
mon shares by Eduard Baruch, officer and 
director, leaving a holding of 2,100; dispo- 
sition of 200 common shares by Leo J. 
Brancato, officer and director, leaving a 
holding of 300; disposition of 100 common 
shares by John A. Tucker, officer and di- 
rector, leaving a holding of 100; disposition 
of $50,000 of 5% convertible debentures, 
his total holding, by Eduard Baruch, officer 
and director; acquisition of 3,600 common 
shares by exchange by Reginal Webster, 
director, and disposition of 1,200 common 
shares, leaving a hoiding of 2.990- also, 
disposition of $60,000 of 5% convertible 
debentures by exchange, his total holding, 
by Reginald Webster, director. 

Hoffman Electronics. Disposition of 3,000 
common shares, his total holding, by I. J. 
Kaar, officer; acquisition of 1,500 common 
shares through exercise of option by J. D. 
McLean, officer and director, making a 
holding of 1,600. 

Kawneer Co. Disposition of 100 common 
shares by David S. Miller, officer, leaving a 
holding of 990. 

Lear, Ine. Disposition of 176 common 
shares by James P. Brown, officer, and ac- 
quisition of 300 common shares through 
exercise of option, making a holding of 
954; disposition of 562 common shares by 
Albus Durham, officer, leaving a holding 
of 3,465; acquisition of 2,215 common 
shares by William P. Lear, director and 
beneficial owner, making a holding of 439,- 
767; disposition of 556 common shares by 
Glen C. Warman, officer, leaving a holding 
of 600. 

Lithium Corporation of America. Acqui- 
sition of 358 common shares in lieu of ad- 
ditional cash salary by Fremont F. Clarke, 
officer, making a holding of 359; disposi- 
tion of 400 common shares by Lester M. 
Dean, director, leaving a holding of 1,621. 

MeDonnell Aircraft Corp. Disposition of 
106 common shares by Kendall Perkins, 
officer and director, leaving a holding of 
1,179; acquisition of 100 common shares by 
Thomas G. Rutledge, officer, making a hold- 
ing of 100. 

National Airlines, Ine. Disposition of 200 
common shares by Rebert P. Foreman, offi- 
cer and director, leaving a holding of 4,655; 
disposition of 1,538 common shares by Jer- 
ome M. Rosenthal, cfficer, leaving a holding 
of 2,700. 

Northrop Corp. Acquisition of 500 com- 
mon shares through exercise of option by 
Robert R. Miller, officer, making a holding 
of 2,000. 

Northwest Airlines, Ine. Disposition of 
5,000 common shares by Donald W. Nyrop, 
officer and director, leaving a holding of 
15,000. 

Pacific Northern Airlines. Disposition of 
1,000 common shares by M. E. Diamond, 
officer, leaving a holding of 27,713: 

Pan American World Airways, Ine. Ac- 
quisition of $7,190 of 4%% convertible 
debentures by Alvin P. Adams, officer, mak- 
ing a holding of $7,100; acquisition of $21,- 
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Do.29 STOL Makes Short Field Takeoff 


Dornier Do.29 STOL research plane, now under going testing, is shown with propellers and 
shafts tilted at about 45 deg. downward position for short field takeoff. Shields on wheels 
deflect gravel and foreign matter during round operations. Aircraft was first flown last 
December and has since flown up to 9,840 ft. altitude. Engines are two Lycoming GO-480s, 
although general configuration hints at eventual use of turboprop power (AW June 1, 
p. 87). Company says plane will be tested for two or three years before entering production. 


000 of 4% % convertible debentures by Rus- 
sell B. Adams, officer, making a holding of 
$21,700; acquisition of $1,500 of 4%% con 
vertible debentures by Robert V. Fleming 
director, making a holding of $1,500; a« 
quisition of $10,000 of 4%% convertibl 
debentures by Franklin Gledhill, officer and 
director, making a holding of $10,000; ac- 
quisition of $37,800 of 4%% convertibk 
debentures by H. E. Gray, officer, making 
a holding of $37,800; acquisition of $250 
000 of 4% % convertible debentures by Rob 
ert Lehman, director, making a _ dire 
holding of $235,800 and an indirect holdir 
of $214,200; acquisition of $7,900 of 4%°* 
convertible debentures by Merrill Griswold 
director, making a direct holding of $2,90 
and an indirect holding of $5,000; acquisi 
tion of $42,900 of 4%.% convertible deben 
tures by Robert L. Hamill, director, mak 
ing a holding of $42,900; acquisition 
$2,200 of 4%% convertible debentures by 
toy W. Howard, director, making a holdin 


$2,200; acquisition of $2,600 of 4%% 
nvertible debentures by Robert B. Mur- 
y, Jr., officer, making a holding of $2,600. 


Acquisitions were made through rights of- 


ng first to stockholders, 

Raytheon Co. Disposition of 500 com- 

yn shares by David R. Hull, officer, leav- 
a holding of 3,650; disposition of 500 
ymon shares by N. B. Krim, officer, 

iving a holding of 3,950. 

Resistoflex Corp. Acquisition of 757 com- 
n shares by Joseph M. Gentile, officer 
director, making a holding of 1,719; 

juisition of one common share by Alex- 

der N. T. St. John, officer, and disposi- 

n of 100 common shares, leaving a hold- 

g of 237. 

Kheem Mfg. Co. Acquisition of 2,900 
mon shares by Earle M. Jorgensen, di- 
or, making a holding of 10,500. 

remeo Aircraft Corp. Disposition of 540 
non shares, his total holdings, by John 
Maxwell, Jr., officer 
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Cessna Predicts Doubled Sales Volume 


* 


RECORD flyaway of more than 350 Model 150 and 172 planes was made at Wichita 


NG gear height on Mod 


MODEL 210, featuring 
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and Skylark has been reduced about 34 in. 


Wichita, Kan.—Forecast of a “fabu- 
lous” growth by Cessna Aircraft Co. 
which envisions doubling the business 
and utility plane manufacturer’s current 
volume in the next five years and doubl- 
ing it again in the the following five 
years was made here by Dwane L. Wal- 
lace, company president. 

The company’s total sales for Fiscal 
1959 were approximately $100,500,000, 
an all-time record and an increase of 
more than $14,300,000 over Fiscal 1958. 
Commercial aircraft sales were up about 
$8.4 million over Fiscal 1958 and in- 
dustrial products increased about $4.1 
million. Only military volume de- 
clined, as was expected. 

Speaking to approximately 1,000 
members of Cessna’s domestic and in- 
ternational sales organization at the 
unveiling of the company’s 1960 line, 
which Wallace said signaled the start 
of the “soaring sixties” for Cessna, he 
emphasized that this prediction of 
rapid continued growth should not be 
too difficult to attain because it is 
based on a platform or springboard 
considerably stronger than was avail- 
able in any comparable period in the 
firm’s history. 

This platform consists of a larger, 
greatly more experienced distributor- 
dealer organization, financially stronger 
and backed by a company better or- 
ganized and with greater resources than 
ever before in its history, he said. To 
quash any doubts as to the ability of 
the sales force to meet the goals he 
set before them, Wallace pointed out 
that five vears ago, Cessna set up an 
objective of a 10% growth increase 
each year and that actual growth shot 
over this target by showing an increase 
of approximately 16% annually, for 
a jump in the five year period, 1955- 
1959, of some 112%. 


Export Business 

Speaking to sales representatives 
from foreign countries, Del Roskam, 
vice president-aircraft divisions, went 
one step farther in pointing up the 
increased business he said he expected 
Cessna will develop abroad. Roskam 
said he confidently expected that the 
company export business should triple 
over current volume in the next five 
years. Highlighting past increases in 
foreign business, Cessna Marketing 
Manager Frank Martin told overseas 
representatives that in Fiscal 1959 the 
company exported more airplanes than 
its total sales amounted to just 10 
years ago. 

Impact of this forecasted growth on 
Cessna’s part should be of major con- 
sequence on every phase of general 
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aviation in the next decade. As Wal- 
lace carefully pointed out, the oppor- 
tunities that exist for Cessna are also 
available in large measure to its com- 
petitors, indicating that not only other 
airframe manufacturers, but all phases 
of business and utility aircraft flying, 
including airport operations, equipment 
sales, fuels and lubricants business, will 
be tied to the sharply climbing curve of 
this dynamic phase of aviation. 
Indications are, too, that those who 
do not gear their thinking and opera- 
tions to staying with this curve will fall 
behind and be overtaken—perhaps per- 
manently—by more aggressive competi- 
tors. This relationship of operator to 
manufacturer was sharply pointed up 
in discussions here with distributors and 
dealers, many of whom have recently 
completed or are embarking on expan- 
sion programs of their facilities to keep 
up with anticipated sales, service needs. 


Dealer Construction 


Individual programs on the part of 
Cessna distributors and dealers are 
aggregating millions of dollars of new 
construction and equipment to facili- 
tate sales and service—in the past vear 
a number of the company’s outlets 
have expanded their bases at cost rang- 
ing from $300,000-$500,000. 

Business volume has grown to the 
point that distributor wholesaling is 
big enough to support itself and the 
manufacturer has been urging distribu- 
tors with such volume to set up their 
wholesaling operation as a_ separate 
company with its own management, 
location and records to handle this facet 
most efficiently. 

In support of  distributor-dealer 
efforts, the company will increase its 
promotion and advertising expenditures 
by approximately one-third for a total 
of about $1 million in Fiscal 1960. 
More than 1.2 milllion pieces of sales 
literature have been printed for dis- 
tribution in the coming year, compared 
with approximately 15,000 pieces prin- 
ted and distributed in 1952. In a new 
approach to the foreign market, Cessna 
advertising abroad will actually be aimed 
at government officials rather than cus- 
tomer prospects—the theme emphasiz- 
ing the contributions business and 
utility aircraft can make to the coun- 
try’s economy. The company hopes 
this method will serve to educate civil 
officials on the benefits that such im- 
ports can provide as opposed to their 
thinking of restrictions because of dol- 
lar “shortages.” 

A further program to spur sales is a 
new plan developed by Cessna’s wholly- 
owned subsidiary, National Aero Fi- 
nance Co., with which the manu- 
facturer is entering retail aircraft sales 
financing to provide its sales outlets 
with greater flexibility in handling new 
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CESSNA Model 172, 








approved for floats for first time, features new McCauley propeller. 
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Why Lockheed's all-purpose AGENA is 
America’s most versatile satellite 


Discoverer 

Program 
“Firsts” 

by AGENA 

Satellites 


First to be put on a polar orbit. 
Only the Agena, with its horizon- 
scanner and its response to signals 
from earth, can be placed on a pre- 
cise, predicted orbit over the pole. 


First to be controlled on orbit. 
The Agena is also unique in its 
ability to be turned 180° to a tail- 
first position and tilted to a 60 
downward angle for capsule ejection. 


First to carry new systems into space. 
The Agena has proved out many 
devices — control, communication, 
telemetry, life-sustaining—to be used 
in other advanced space programs. 
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The Agena is the largest and heaviest true satellite the U.S. has ever put on orbit. It is the only satel- 
lite that can be put on a precise, predicted orbit...that can be controlled while on orbit...that can 


eject a recovery capsule. It can carry a wide variety of very heavy and specialized payloads. The 
lirected by the Advanced 


Agena satellite is now used exclusively in the Discoverer Program, 
Research Projects Agency and managed by the Ballistic Missile Division of the U.S. Air Force. 


CKHEED 


MISSILES AND SPACE DIVISION 


MISSILE RESEARCH & DEVELOPMENT ¢ BALLISTIC MISSILE SYSTEMS M 
ROCKETRY *« ULTRASONIC AERODYNAMICS « SPACE INVESTIGATIONS « 
ADVANCED ELECTRONICS * HIGH-SPEED AUTOMATIC DATA REI 
SATELLITES « ‘“RAMJET PROPULSION TESTING 


,AGEMENT 
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the largest electrodeposited 
“pancake” slip ring 


FOR THE UNITED 
STATES AIR FORCE 


WHAT IT DOES: This unit is incorporated 
in the U.S. Air Force AN/FPS-26 Intercept 
Radar System, on which Avco-Crosley is 
the Prime Contractor to the Air Material 
Command's Rome Air Material Area — 
Griffiss Air Force Base, New York. The 
antenna and pedestal will stand three 
Stories high and be housed in a radome 
about 50 feet in diameter. 

The assembly is composed of aplastic 
disc 48” in diameter and %” thick 
mounted on @ cast aluminum ‘housing. 
The 53 circuit slip ring disc is -cast of 
highly filled epoxy resin and is the 
largest single-piete “pancake” slip ring 
ever manufactured using the electro- 
deposition process. 

Nine aluminum brush blocks are pro- 
vided, in three groups of three blocks 
each, spaced 120° apart. The brush 
blocks are mounted on a second cast 
aluminum housing. Outstanding perform- 
ance has been verified by operational 
tests. 

Many other unique space, function, and 
reliability problems involved in gyros, 
inertial guidance, instruments, radar, 
and switching are being solved with 
Electro Tec slip rings*—miniatures as 
well as giants. 

Write for information on individual com- 
ponents or complete assemblies de- 
signed to meet the most stringent elec- 
trical, mechanical and environmental 
specifications. 


*Pat. No. 2,696,570 and other patents pending. 
Write Electro Tec Corporation on all your slip ring requirements, 


ELECTRO TEC CORP. rciion crimansi 


P. 0. BOX 37L, SOUTH HACKENSACK, N, J. BLACKSBURG, VA., ORMOND BEACH, FLA. 











aircraft sales and providing customers 
with “one stop” service. Under the 
plan, a customer can buy a 1960 
Cessna with a 25% down payment 
and arrange monthly payments over 
three years for single-engine aircraft 
and four years for twin-engine equip- 
ment. Expected to be in operation by 
Dec. 1, new plan will have interest 
rates “in line with other finance com- 
panies” —approximately 6% for single- 
engine types and 54% for twins, 
Vice President-Treasurer Frank A. 
Boettger told Aviation Week. The 
subsidiary will also make available a 
full insurance plan as part of the retail 
financing package. The new plan will 
supplement previous plans which 
National Aero developed to enable 
dealers to stock demonstrators on 6- 
12-24-month payment basis without 
diluting capital heavily. It is expected to 
increase the financing company’s opera- 
tions by a substantial volume, particu- 
larly in areas where a tight money situa- 
tion has drained resources to the point 
where banks might not be able to handle 
aircraft to the extent they desire. In 
the past year, National Aero has fi- 
nanced approximately one-third of the 
airplanes delivered to dealers—of the 
350 demonstrators that left the plant 
after the sales meeting here, some 
50% were financed by the subsidiary. 
In Fiscal 1959, National Aero’s re- 
ceivables totaled some $7 million 
during peak periods. 

Mass flyaway was the largest in 
Cessna’s history, with retail value of the 
350 airplanes delivered being estimated 
at well over $3.5 million, compared 
with the previous mark, March, 1958, of 
215 airplanes flown away valued at 
$3,250,000. This mass flyaway, to- 
gether with other deliveries in October, 
which were expected to total approxi- 
mately 440 airplanes, will probably pro- 
vide the company with its biggest single 
month of dollar volume in its history. 

Airplanes were ferried by distributors 
and dealers to home bases for use as 
demonstrators and comprised Model 
150 and 172, first of company’s 1960 
“line of nine” models. The large num- 
ber of sales representatives present 
pointed up heavy emphasis Cessna has 
laid on expanding its network in recent 
years. In 1956 it had approximately 
175 retail outlets in the United States 
alone; now it has 305 and is: still ex- 
panding this phase of the retail opera- 
tion. 

An interesting trend has been the 
company’s survey of automobile dealers 
to check their interest in becoming 
Cessna dealers—in certain areas where 
it feels new outlets are desirable it is 
combing the lists of outlets for those 
car makes it feels roughly parallel its phi- 
losophies in market penetration and re- 
ports that reaction has been favorable. 

Programs developed in past years 
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were presented to foreign sales repre- 
sentatives, pointing out that they stand 
a chance of developing their organiza- 
tions while bypassing the mistakes 
learned the hard way by domestic deal- 
ers in earlier years. Martin told export 
representatives that in the 1960s Cessna 
wants to cover the world with whole- 
sale distributor or dealer territories. ‘To 
improve liaison with foreign outlets, the 
company has been developing a staff of 
full-time sales managers for foreign areas 
who will spend at least half their time 
in their new territories. 

Export Manager M. F. Mellinger 
urged foreign dealers to promote gen- 
eral aviation in all of their areas. “The 
big government order is nice,” he said, 
“but effort must be made to build civil 
business for the long haul and greatest 
future business.” Dealers should also 
develop cooperation between each other 
in various countries for mutual buildup 
of civil aviation that will benefit all. 

Mellinger pointed out that in the 
United States, if dealers develop busi- 
ness well in one state, this helps dealers 
in adjoining states and development of 
facilities in one area helps all areas since 
it promotes flying and encourages use 
of aircraft. 


Management Program 

Indication of further expansion in 
foreign areas was provided by Roskam 
who noted that the management devel- 
opment program at Cessna has freed 
President Dwane Wallace from many 
day-to-day chores and he will have more 
time to study the “big picture” for fu- 
ture planning. Roskam noted that this 
vear he and Wallace will be traveling 
more; high on the agenda are trips 
abroad to study possibilities of setting 
up Cessna plants overseas to service 
this market more adequately. 

These plants might initially start out 
as assembly facilities for parts shipped 
from the U.S. and would phase more 
and more into local production as de- 
mand increases. A major benefit of such 
installations also would provide stock- 
piles of spare parts for foreign distribu- 
tors and dealers, which would not only 
aid them service customer aircraft bet- 
ter, but would also provide an impor- 
tant sales point in talking to prospects. 

The new line for 1960 shown dur- 
ing the distributor-dealer meeting cov- 
ered eight of nine airplanes Cessna will 
offer in the coming yvear—the largest 
line in its history. The ninth airplane 
will be the Cessna 310D, to be shown 
in January. 

Aimed at providing “total coverage,” 
the new line features numerous im- 
provements over last vear’s models. 
The most noteworthy change is incor- 
poration on all aircraft, except the 
Model 150 and 180 utility aircraft, of 
swept tails. 

The new design obviously makes all 
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previous airplanes obsolete as to style, 
although it also serves to improve air 
plane aerodynamic and mass balance by 
moving the fuselage moment arm rear- 
ward some 24 ft. Tails are swept 35 
deg. Features of 1960 line include: 
De luxe package version of the Model 
175A, called the Skylark, is being mar 
keted for the first time. Like its lower 
priced companion, the airplane will be 
unveiled at dealer showings around the 
country in early December. Skylark will 
feature package pricing for factory- 
installed equipment, previously op 
tional on the Model 175A minus elec 
tronics, at $13,050 flyaway factory. 
Model 175A, with standard equipment, 





Brings out BEST 
in TIG Welding 








will be 


priced at $11,600. Skylark 
quipment package includes horizon 
nd directional gyros, engine-driven 
;cuum system, turn-and-bank indica- 

rate-of-climb indicator, sensitive 
ltimeter, outside air temperature gage, 
lock, sun visors, landing and taxi lights, 
iree-color paint combination, .naviga- 
n light flasher, tow bar, Fiberglas 


vheel speed fairings and wing strut 


! rings. 
Both Skylark and 175A are approved 
1 Edo floats. Airplanes are certificated 
1 100-Ib. gross weight increase over 


last vear. Landing gear on these air- 


ines has been shortened 34 in. to 
wer the airplane and increase stability 





This new Miller development improves quality, speed and 
range of tungsten inert gas welding in all automatic fixture 
and manual applications. Balanced wave (BW) character- 
istic results from new Miller balance control which elimi- 
nates the d-c component present in most welding currents, 
Output of the Miller BW welder is ONLY pure a-c, DELIVERS: 


Excellent arc stability 
Maximum heat 
Deeper penetration 


Faster welding speeds 


Complete particulars will be sent promptly upon request. 


> 
a ELECTRIC MANUFACTURING COMPANY, INC., APPLETON, WISCONSIN 
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A SPECIAL KIND 
OF POSITION 


FOR SPECIAL KIND OF MEN 


To help meet the urgent and continuing problems of national 
security, RCA has created an Advanced Military Systems 
Department at Princeton, New Jersey. There, in an atmos- 
phere of complete intellectual freedom, men of a very special 
kind are engaged in highly sophisticated analysis and study 
of our national defenses—present and future—and how they 
can be made most effective to meet any future enemy capability. 


THE POSITION—Studies conducted by the RCA Advanced 
Military Systems Department are of the broadest scope and 
cover such diverse areas as physical and engineering sciences, 
military science, economics and geophysics. Accordingly, 
each member of the technical staff may select his own area 
of work. The only requirement: results must have a direct 
application to problems of national defense. 


Each staff member is provided with every opportunity, 
facility and detail of environment to use his creative and 
analytical skills to maximum advantage and at the highest 
level. He has no responsibility for administrative details. He 
can call in any specialists he may need. He has full access to 
all available information—military, academic and industrial. 
Furthermore, specialized research projects and laboratory 
work can be carried out at his request by other departments 
of RCA. 


THE MEN— The men who form the technical staff are a group 
of mature scientists and engineers. They are accustomed to 
responsible positions in industrial research, advanced devel- 
opment, or systems planning. Most of them have an exten- 
sive background in the broad fields of electronics, vehicle 
dynamics (space, marine or terrestrial), physics (astro, 
nuclear, or plasma), or operations research (military science). 
All are men who enjoy seeing the fruits of their work have a 
far-reaching effect on the defenses of the country. 


THE LOCATION — Princeton offers unique civic, cultural and 
educational advantages. The RCA Advanced Military Sys- 
tems Department itself occupies a new, air-conditioned 
building on the quiet, spacious grounds of RCA’s David 
Sarnoff Research Center. 


INOUIRIES ARE INVITED — If you are interested in learning 
more about this far-reaching program and the unusual op- 
portunities it offers to qualified men, write: 


Dr. N. I. Korman, Director 

Advanced Military Systems, Dept. AM-2K 
RADIO CORPORATION OF AMERICA 
Princeton, New Jersey 


RADIO CORPORATION 
of AMERICA 














and safety when taxiing in winds. A 
shorter oleo strut on the nose gear per- 
mits the torque link to be attached 
directly to the wheel fork, eliminating 
several parts, shortened main gear 
springs, formed to maintain the same 
36-in. tread, and providing a weight 
savings of approximately five pounds. 
Springs are so shaped that stress of 
landing deflections is equally distrib- 
uted through the spring leaf. This fea- 
ture, with elimination of the brake line 
clip and dimple through rerouting the 
brake lines, virtually eliminates local- 
ized high stress points to greatly in- 
crease spring life, Cessna engineers 
point out. 

Weight and cost savings have also 
been made by using nylon tubeless tires 
and die-cast aluminum wheels. By die- 
casting wheel halves, production econo- 
mies are achieved through minimum 
machining. Gear teeth to receive the 
brake disk are cast into the wheel, pro- 
viding greater contact area for heat dis- 
sipation, it is claimed. 


Engine Raised 


As a result of the shorter landing 
gear, the engine was raised three inches 
to prov'4e the same ground clearance 
for the ‘{cCauley 84-in. diameter pro- 
peller. Redesigned cowling has new 
engine mounts and thicker baffles and 
encloses the new Continental GO- 
300-C, similar to the GO-300-A on 
earlier models, except for a special pro- 
peller reduction housing lowering the 
breather assembly. 

GO-300-C engine is rated at 175 hp. 
at 3,200 rpm., its .75-1 gearing provid- 
ing prop rpm. of 2,400 at rated engine 
speed. Maximum 3,200 rpm. can be 
maintained to 10,000 ft. Skylark model 
has a top speed of 149 mph. at sea level 
at 2,350 Ib. gross weight and the speed 
fairings provide two miles an hour more 
cruise speed than its Model 175A com- 
panion, which does 140 mph. at 70% 
power at 10,000 ft. Floatplane version, 
which grosses 2,450 Ib., has a top speed 
of 113 mph. at sea level and cruise 
speed of 110 mph. at 65% power at 
10,000 ft.—its power rating being gov- 
erned by maximum allowable rpm. in 
this configuration. The Skylark and 
175A both have external baggage doors. 

New Skylane and Model 182 have 
larger rear passenger windows and an 
additional window aft of the rear seats, 
giving the fuselage a longer look and 
the cabin a more spacious appearance. 
Additional windows increase glass area 
by 10%. A new bulkhead has been in- 
corporated in the rear seat which pro- 
vides more headroom, also allows 
smaller wing fillets which simplify as- 
sembly and eliminate two splice plates 
at the aft end of the cabin top. 

Other exterior changes include re- 
routing the main gear brake line 
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Czech L 40 Meta-Sokol Sports Plane 


Czechoslovakian L 40 Meta-Sokol (AW Oct. 19, p. 93) has “reversed tricycle” landing gear; 
latest version (above) is powered by a Walter Minor M 332 140 hp. engine equipped with 
fuel injection and supercharger. Plane carries four persons and is all-metal. 


through the landing gear bulkhead and 
the same skin opening used by the gear. 
‘his allows the brake line to be placed 
behind the gear, requiring fewer fittings 
and reducing drag. Nose wheel fairing 
has been redesigned to permit removal 
without disassembly of the nose gear 
strut to remove the fairing. A remov- 
able plate atop the fairing behind the 
strut, permits fairing to be slipped over 
the nose gear fork when tire and wheel 
are removed. 

Models 182, Skylane and 180 will 
sell for $14,890, $17,325 and $14,675 
respectively. Model 180 is the tailwheel 
landing gear utility version of the other 
two models, and more than 3,600 have 
been sold since its introduction in 1953. 
More than 2,100 Model 182s have been 
sold since 1956 and the company has 
delivered over 1,350 Skylanes since its 
appearance last year. 

Available on floats for the first time, 
the 1960 Model 172 also features a 
new McCauley forged aluminum alloy 
propeller specifically designed to make 
more effective use of the Continental 
O-300-C 145-hp. engine. Weight sav- 
ings of 3.3 Ib. has been made using the 
new propeller and newly designed, 
smaller propeller mounting flanges on 
the engine, which is otherwise similar 
to the O-300-A. 

Other efficiencies have provided total 
weight savings of eight pounds on the 
new Model 172. 

Changes provide improved perform- 
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TEFLON 
TUBING 


For mechanical or electrical use, Markel 
FLEXITE Teflon tubing rates superior in 
resistance to corrosives, solvents, oils, mois- 
ture and abrasion—yet it stays flexible and 
has excellent electrical properties at tem- 
peratures from ~130°F to 480°F. 

Markel, the leader in the field since 1922, 
also makes precision FLEXITE in a variety 
of other plastics—in sizes from #30 to 2)4”— 
for every tubing application. Name your 
requirements—for samples and prices. 


Du Pont Trademark 


L.FRANK B71. q a & SONS 


INSULATING TUBINGS AND LEAD WIRE 


NORRISTOWN, PENNSYLVANIA 


“Sell with virtually 


no inventory, 
no warehouse? 


Easy—we use 
Delta Air Freight” 


Georgia Business Machine Co. (Office 
machines) sells from sample demonstra- 
tors, calls orders in to New York, pro- 
vides next day delivery to customers— 
with Delta Air Freight. 

“This is a streamlined operation,” says 
H. A. Fleming, President, “where costs 
nust be kept to an absolute minimum. 
We have eliminated warehouses and 
have virtually no capital tied up in stock, 
We provide customers with as fast if not 
faster delivery than if we trucked from 
varehouses. Delta Air Freight is a major 
reason for our success.” 


Profit from Delta’s 


BIG PLUS 





Delta operates all-cargo flights and in 
addition carries freight on every passenger 
flight, including Jets, All-cargo flights 
serve Atlanta + Chicago + Cincinnati 
Charlotte + Dallas + Houston + Miami 
New York + New Orleans + Orlando 
Philadelphia + Tampa 


DOOR-TO- DOOR 





GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, GA, 
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SMALLEST 
LIGHTEST 


CARCINOTRONS 


with wide band sole tuning 


Though it has just recently made its debut into the high 
society of Litton microwave tubes, this carcinotron (our 
model L-3298) has already been commended by the mili- 
tary for its exceptionally clean design. Every engineer 
concerned with upgrading the performance of ECM equip- 
ment will surely find much of interest in this medium-power 
tube, with which Litton takes a major stride toward truly 
simultaneous noise-jamming capability by affording faster 
tuning rates than any previously attainable. 

The Litton family of eight electrically-compatible carcino- 
trons is the first to incorporate the critical capability of 
wide band sole tuning without frequency or power holes 
when the tube is operated into as much as a 1.5-to-l 
mismatch. Litton carcinotrons are the first to use wider- 
than-normal-band RF output couplers, minimizing many 
system components such as antennae, waveguide plumbing, 
and load isolators. 

We cite these firsts not for glory’s sake, but rather for their 
meaningful contribution to more efficient system design, 
smaller size and lighter weight. 


ue 
a! 
CAPABILITY 

THAT CAN CHANGE © 


YOUR 
PLANNING 


LITTON INDUSTRIES 


BARRATRON TRANSMITTING TUBES *© MAGNETRONS @ KLYSTRONS ¢ TRAVELING WAVE TUBES * BACKWARD WAVE 
OSCILLATORS © CARCINOTRONS ¢ GAS DISCHARGE TUBES * NOISE SOURCES ¢ CROSSED-FIELD AMPLIFIERS * HIGH 
DEFINITION CRT ¢ DIRECT-WRITING CRT © STORAGE TUBES ¢ MICROWAVE FILTERS « DUPLEXERS ¢ TR TUBES 


The notable suitability of these carcinotrons is not limited 
to ECM. You can also consider them for other military 
applications such as drivers for communications links—in 
fact, wherever medium-power tubes with extremely rapid 
tuning and low tuning power are required. 

Because of their mechanical and electrical compatibility 
the eight tubes in the family are interchangeable, as shown. 


7%" diameter 6%” diameter 


A. 


eacoaaeae 
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output mates UG45/U co-ax output mates DR-19 wave guide 


These versatile tubes are not just drawingboard products — 
you can order them now. 

Write concerning voltage-tuned power oscillators of what- 
ever nature to Litton Industries, Electron Tube Division, 
Office A9, 960 Industrial Road, San Carlos, California. 
Your request for our Carcinotron Catalog or for answers 
to your specific questions will be honored promptly. 


Eleetron Tube Division 





ance over last year’s version; top speed 
at sea level is 140 mph., maximum rec- 
ommended cruise at 70% power at 
8,000 ft. is 131 mph., cruise range has 
been extended from 519 mi. to 545 mi. 
and maximum range is upped from 765 
mi. to 790 mi. Service ceiling has been 
increased from 13,300 ft. to 15,100 ft., 
while rate of climb is up from 660 fpm. 
to 730 fpm. Floatplane version has a 
gross weight of 2,220 Ib. compared with 
the landplane’s 2,200 Ib., and has a 
maximum speed of 104 mph. and maxi- 
mum recommended cruise speed at 
70% power at 8,000 ft. of 101 mph. 
Floatplane rate of climb is 580 fpm. 

Model 210, which has retractable 
tricycle landing gear, will be shown at 
dealer facilities in January. The price 
is $22,450 for a_ standard-equipped 
airplane. Most delivery models prob- 
ably will cost an average of $28,000 
equipped. 

Features of this new airplane were 
detailed in an Aviation Werx pilot re- 
port (AW Aug. 31, p. 98). 


Model 150 Equipment 


Two-place Model 150 training and 
utility airplane will have heated pitot 
and stall warning indicator as standard; 
a 35-amp. generator is being offered 
as standard equipment on the “‘inter- 
city commuter” version, but will be 
optional on other models. Trainer 
model will have as standard a choice of 
radio, including the Narco Superhomer, 
Wright 60, bird dog—or in export con- 
figuration, the Sunair. 

The airplane is now available for 
patrol work and can be converted or 
purchased from the factory with “pa- 
troller” wings, door and message chute. 
Patroller wings carry 19 gal. of fuel in 
each wing with a total usable fuel of 
35 gal. as compared with 22.5 gal. 
usable in the other models. This in- 
creases maximum range from 630 mi. 
to 980 mi. Patrol doors have a large 
Plexiglas panel in their lower halves 
to provide increased downward visi- 
bility. 

Message chute is located on the 
left side in front of the pilot’s seat. 

Patrol wings are available for $157.50 
on a factory exchange basis; patrol doors 
are available at $145 exchange price and 
the message chute can be added for 
$19.50. Price for the standard Model 
150 is $7,250; for the trainer it is 
$8,150 and for the inter-city commuter, 
$8,795. 

Cessna’s 1960 line will be given pub- 
lic showings at dealers around the coun- 
try on the following schedule for the 
various models: 

@ Models 150 and 172—early November. 
¢ Models 175A and Skylark—early De- 
cember. 

© Models 210, Skylane, 182 and 180— 


January. 


AVIATION WEEK, November 9, 1959 





Powered by the tremendous thrust of a 
rocket engine produced by the Reaction 
Motors Division of Thiokol Chemical 
Corporation, the North American X-15 
—the first manned space vehicle—will 
exceed speeds of 3600 mph and will 
Molded penetrate more than 100 miles into 


space. Revere Molded Harnesses, 
Hi developed in conjunction with Reaction 
arnesses Motors’ engineers, will supply the vital 
for electrical interconnections for this 

mighty powerplant. 
The completely sealed and protected 


Missiles harnesses exceed rigid specifications 


and provide: 


1. Continuous operation from —70°F 
to +275°F 

2.Ten minute operation at +500°F 
without damage 
- Protection against the occurrence of 
corona; operation at 100,000 feet 
without corona 
-Environmental protection against 
H2O2, anhydrous ammonia, liquid 
oxygen and 100% humidity 


Harnesses for the X-15 engine are 
another example of the many types of 
specially designed Revere harnesses. 
Electrical interconnections for airborne 
and ground applications, thermocouple 
harnesses for heat measurement, 
molded harnesses for complete environ- 
mental protection—all are custom engi- 
neered to meet specific requirements. 


CALL ON REVERE... 

WHEN YOUR PROJECT RATES THE BEST 

RATHER THAN “OFF-THE-SHELF” TREATMENT 
when you want engineering abilities and specialized facilities 


in the fields of 
Liquid Level Indication and Control 


Flow Indication and Control 
Flow Measurement 


High Temperature Wire and Cable 


R E VE RE Thermocouple Wire and Cable 


Thermocouples, Harnesses and Leads 


CORPORAT ION Electrical and Molded Harnesses 
Weight, Force and Thrust Measurement 


OF A M E R ICA Determination of Center of Gravity 


Strain Gage Load Cells 





Wallingford, Connecticut 


A SUBSIDIARY OF NEPTUNE METER COMPANY 





PRIVATE LINES 


Federal Aviation Agency is making 
spot checks of gross loadings of business 
aircraft to prevent accidents caused by 
overloadings. 








Second production model of Tempo 


* | | II, B-26 conversion to executive configu- 
siaad snore ane ond ration, has been ordered by General 
sent ec to ae | Mills, Inc., Minneapolis. Tempo II is 

| in production (AW Aug. 24, p. 131) 


4) Pole 45 BBM contacts, 90% nominal duty cycle | by L. B. Smith Aircraft Corp. at Miami. 


#2 Pole 45 BBM contacts, 60% nominal duty cycle | Summer sales activity of William C 
—s head lags Pole #1 by 50 micro- | Wold Associates, multi-engine aircraft 
brokers, has topped $5 million, the 
Ee 3 | company said. Sales ranged from a 
a Military = 5272, miL+1818 Beechcraft E18-S for Central Aircraft 
— ap aang : : Ove 100,000 fet 7 Charter Service to a Viscount 810 for 

Vibration. . . . 0S 9° per cycle per second; 20-2000 eps rendon; Vickers-Armstrongs Aircraft, Ltd. 

5 minutes each on 3 axes 

Shock . . . . . 100g, 10 millisecs, sawtooth, six directions Certification for “See and Be Seen” 
Acceleration . . . 45g for 2 seconds in six directions Sierracote windshields, for installation 
Service Free life. . 100 hours guaranteed; 500 hours expected on Douglas DC-3 and Lockheed Model 
anes mamgaaa nae speng wheprsanptbsngs # | 18 aircraft, has been granted to Sier- 
ete eal ness nea ~~ || racin Corp., Burbank, Calif., by Fed- 
eral Aviation Agency. System involves 


Complete specifications ond drawings evailable very thin metallized coating on inner 

on Technical Bulletin No. 500602 surface of laminated plastic or tem- 
INSTRUMENT DEVELOPMENT LABORATORIES, INC. pered glass; heat from electric current 
Subsidiary of Royal McBee Corporation is used for anti-fogging and anti-icing. 

26 MECHANIC STREET, ATTLEBORO, MASSACHUSETTS, U.S.A. 
Martin 4-0-4 executive conversion 
has been delivered to Kewanee Oil Co., 
Philadelphia, Pa., by Remmert-Werner, 


Inc., St. Louis. Designed to seat 16 
passengers, the airplane is equipped 
with Bendix RDR-1D weather radar. 


“ Sperry SP-20 autopilot, dual Collins 
aatety will with relate! 51R omni with dual Collins 51V glide- 
| slope receivers and dual radio magnetic 
indicators, Bendix MN53 marker, Col- 
lins 17L-51R and Aircraft Radio Corp. 
210 VHF communications, Collins 
18L4 transceiver and radio telephone, 
and dual ARC Type 21 ADF. Powered 
by 2,400 hp. Pratt & Whitney Aircraft 
R-2800-CB16 engines, the Kewanee 
AER O PAK 4-0-4 will be based at Mercer County 
Airport, Trenton, N. J. 








Available in outside diameters of 
-025 to .333 
Electrical Conductors 


Thermocouple Wire os , ‘ 
Por i First pressurized flight was made re- 


AerOPak can be bent and weld- Heating Elements cently by new Howard 500 Ventura 

ments performed without loss of in- business transport conversion, with air 

sulation. y, Lr / | plane maintaining sea level cabin 

ah tea ai Ot ene AMV fl atmosphere while at 16,000 ft. and 

sheath: matericls, tmvlotions ond aAROPAK AY ZA 4 equivalent of 3,100 ft. while at 21,000 

lene I thermocouples ZY 6 ft. At latter height, Howard 500 

+ made to your 4 showed true airspeed of 353 mph. dur- 

Ask for new revised issue of Bulle- specifications 3 el ing the 1 hr. 20 min. initial flight. Air- 

tin 4. ee Bulle- es plane, which incorporates a completely 

tin 3. i . . 

| AEROPAK new fuselage designed to meet latest 

a, . - Federal Aviation Agency Part 04b re- 

quirements, is reported capable of 

| maintaining cabin pressure of 2,900 ft. 

si | and true airspeed of 350 mph. at opti- 

INSTRUMENT COMPANY, . mum altitude. Designed a 114 

passengers, the airplane is “age by 
two Pratt & Whitney R-2800s 


One or more wires insulated from 
metallic sheath by a ceramic oxide. 











DEPT. AWN, 315 NORTH ABERDEEN @ CHICAGO 7, ILL. 
Sales Representatives throughout the United States and Canada 
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NEW AVIATION PRODUCTS 





Rocket Rate Gyro 


Rate gyro for high altitude rocket 
research measures 1% in. in diameter 
and 34 in. long. Gyro has a d.c. mo- 
tor and a potentiometer pickoff. 

Model RG24-0103 gyro will operate 
in a temperature range from —65 to 
+180F, to unlimited altitude, 10 to 
2.000 cps. and 50g acceleration. The 
motor runs on 28 vy. d.c., 150 a maxi- 
mum running current. The unit is suit- 
able for any rate gyro application. 

Humphrey, Inc., 2805 Canon St., 
San Diego 6, Calif. 


*. 
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Torsion Springs 

Torsilastic rubber springs for the 
Army Hawk missile launcher weigh 16 
Ib. each. Two springs on the launcher 
support 5,200 Ib. 

Springs, comprising two concentric 
metal rings bonded to rubber, have a 
deflection of 0 to 42 deg. Each spring 
is 52 in. long and 7} in. in diameter. 

B. F. Goodrich Industrial Products 
Co., Akron, Ohio. 


Bonding Meter 
Model T207 Michrom Bridge bond- 
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ing meter is designed to provide a saft 
method of measuring low resistances in 
“hazard” areas on and around aircraft 
fuel tanks and fuel cells without dang: 
of explosion. Unit has a range of 
michrohm to | ohm and is a self-con 
tained a.c. resistance bridge; operating 
power is from pack of flashlight battery 
cells. 

Avtron Manufacturing Co., Inc., 
10409 Meech Ave., Cleveland 5, Ohio. 


Anti-Overrun Valve 


Hydraulic valve in use on the ‘Th 
intermediate range ballistic missile er 
tor regulates fluid flow through 
phases of missile erection. The val 
overcomes the problem of an overru 
ning load as the center of gravity 
the missile passes the actual pivoting 
point. 

The valve consists of a metering typ 
modulating flow control that is pri 
sure compensated for a fixed pressu 
differential. An integral motor-actuat 
four-way directional control regulat 


LS bLlae 


tops and starts in mid-cycle. Output 
in be controlled mechanically, electric- 
lly or hydraulically. 

Vickers, Inc., Marine and Ordnance 
Dept., 172 E. Aurora St., Waterbury, 


Conn. 





Ly 
*s 


a | 


Fuel Flowmeter 


Mass flowmeter for measuring fuel 
flow on business aircraft, small jets and 
helicopters weighs 2 Ib. Normal range 

f the system is up to 1,200 pph. Over 
odifications for ranges up to 1,800 or 
+00 pph., are available. Power require- 
ents for the system are 115 v., 400 


lemperature range is from —65 to 
250F. True mass rate of flow is 
idicated by an illuminated pointer or 
n integrally-lighter dial scale. Un- 
ighted versions of the indicator also are 
uilable. 


a. a 


Transport Aircraft Tow Tractor 


». drawbar pull and will tow aircraft at speeds 
over 10 mph. The vehicle has an 80 in. wheelbase and utilizes two-wheel, front steering, 
four-wheel steering and “crab” (sideways) steering. Power for the two or four-wheel drive 
The manufacturer is Clark Equipment 


Transport aircraft tow tractor has a 30,000 


tractor is. provided by a 267 hp. Ford V-8 
Co., Battle Creek, Mich. 


ngine. 
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THE ONE AND ONLY COMPLETE BUYERS’ GUIDE 
SERVING THE ENTIRE AVIATION INDUSTRY 


» « - and ITS RELATED TECHNOLOGIES 


GUIDE 


THE STANDARD PURCHASING REFERENCE OF THE INDUSTRY 
LISTING OVER 50,000 MANUFACTURERS’ PRODUCTS IN 
OVER 1,800 SEPARATE PRODUCT CATEGORIES 


Day after day, engineering-management people re- 
view AVIATION WEEK’S ANNUAL BUYERS’ GUIDE in 
their search for new sources of supply for products, 
materials and services. AVIATION WEEK’S BUYERS’ 
GUIDE is the industry’s recognized buyers’ guide 
covering all segments of the $11 billion aviation in- 
dustry and its related technologies. 


The new 1960 edition is more complete, more up- 
to-date, more essential than ever before because it 
provides expanded listings on new products and 
companies in the new areas of the total market. It 
will contain over 50,000 manufacturers’ product 
listings divided into over 1,800 specific product 
categories. In addition to being quick and easy to 
use, the BUYERS’ GUIDE includes complete listings of 
government procurement agencies telling: Where to 
go; Who to see; What they buy. 


ADVERTISER BENEFITS 

Advertising dollars work overtime in the BUYERS’ 
GUIDE through year-long life and multiple exposure 
of your advertising. For example, a survey made 
eight months after publication of the 1958 edition 
revealed that: 


BUYERS’ GUIDE ISSUE FOR 1960 


A McGRAW-HILL PUBLICATION 
330 WEST 42ND STREET, NEW YORK 36, N. Y. 


® 


71% still had their copy 
9% passed on their copy to purchasing, en- 
gineering or other departments. 


... Of those who still had their copy: 


16% referred to it once a week or oftener 
44% referred to it once a month or oftener 


Thus 60% referred to it at least once a month. 


Advertisers’ product listings are bold faced and in- 
clude a reference to the page number of their adver- 
tising. In addition to an alphabetical advertisers’ 
index, there is a “product” advertisers’ index. To 
supply you with key industry sales leads the BUYERS’ 
GUIDE contains Reader Service cards. 

If you sell to the aviation industry, your advertising 
message belongs in the BUYERS’ GUIDE... it will 
reach over 75,000 key engineering-management 
decision makers. 


Be sure to reserve space in this exclusive issue ... pub- 
lishing date is mid-December and closing date is Novem- 
ber 16, 1959, 


Aviation Week 


including Space Technology 





ypacities to 150 SCFM 
for TESTING, PRESSURIZING, 
DEVELOPMENT WORK 


New Technical Data 
and CATALOG 


es 


CARDAIR 


CENTRAL COMPRESSION SYSTEMS 


New data book and catalog belongs in 
your files... when you are planning, de- 
signing or specifying high pressure air and 
gas facilities. Includes description and en- 
gineering data sheets on new or improved 
CARDAIR (formerly Cardox) Central 
Compression Systems—now used by prime 
contractors, suppliers of missile compon- 
ents and controls, testing laboratories . . . 
wherever high pressure —100° F. dew 
point (less than 4 ppm oil content) air, 
helium or nitrogen is required. 


Systems are designed for any degree of 
purification. Wide range of models, skid- 
based fixed or mobile,—pressure ranges 
from 4,000 to 12,000 psi—50 to 150 SCFM. 
Completely engineered systems or package 
units. Backed by 15 years’ successful per- 
formance in high pressure (12,000 psi) 
gases, including Mil Specs. District offices 
and warehouses throughout country. Mail 
coupon today. 

pPesserescesesoossesassssnens 
AIRDOX CARDOX PRODUCTS COMPANY 


_ Pressure Pneumatics Division 
307 N. Michigan Ave., Chicago 1, Ill. 


Please send new catalog and data file on 
CARDAIR Central Compression Systems 
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Company i diated 


TEDL NAOT ae ee AN 
Western States Distributor: 
General Air Equipment 
824 Hollywood Way, Burbank, Cal. 
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General Electric Co., Instrument 


Dept., West Lynn, Mass. 


Army Studies Sperry 
Navigation System 


Great Neck, N. Y.—New lightweight, 
integrated doppler/ dead reckoning navi- 
gation system and flight instrumenta- 
tion has been developed by Sperry 
Gyroscope Co. for use in Army aircraft 
and helicopters. Prototype of the new 
AN/APN-118 system is now under- 
going flight tests aboard a Douglas R4D 
preparatory to delivery to the Army 
Signal Corps. 

The 120 Ib. system, fully transistor- 
ized except for two klystrons in the 
doppler radar, will give pilot his present 
position as well as required heading 
and the distance to two preselected 
targets and his home base. System is 





— = 


Strap 


assemblies 


have 1001 uses 





From extreme light-duty to 
rugged heavy-duty applica- 
tions, NUCO strap assemblies 
are available to meet your 
exact need. They may be 
purchased in a variety of 
designs, latch types and pad 
materials. Write for complete 
information. 


NATIONAL UTILITIES CORPORATION 
826 So. Arroyo Parkway * Pasadena, Calif. 


SYcamore 3-6663 or MUrray 1-9637 








* 
Manufacturers of | 
Clamps * Couplings * Flanges 
Strap Assemblies * Special Designs | 


completely self-contained and does not 
require use of ground-based radio aids. 
System can operate as a pure dead 
reckoning navigator, using wind velocity 
and direction established previously by 
the doppler radar, in the event that 
pilot wishes to maintain radar silence in 
the vicinity of the target. 

The Sperry APN-118 includes the 
following flight indicating instruments: 
e Map display: Airplane’s present po- 
sition and heading are shown on a nine- 
inch square map display, with a moving 
pointer projected onto an aeronautical 
chart or grid map. 

e Altitude, rate of climb: Vertical 
moving-tape type indicator is provided 
to display both barometric altitude and 
rate of climb as well as height above 
terrain, which is obtained from the 
doppler radar. 

e Groundspeed: Another moving-tape 
display shows airplane ground speed, 
as determined by the doppler radar. 
Sperry says it plans to add an ETA 
indicator which will give pilot the com- 
puted time of arrival to his target. 

In addition to these instruments, the 
APN-118 includes two five-inch panel 
indicators which serve as flight directors 
to show the pilot what changes in air- 
plane attitude ot heading are required 
to reach target or destination. One in- 
strument displays airplane attitude data 
using two cross-pointers; the other 
shows airplane position, course, ground 
track and distance, Sperry says. For 
use in extremely small aircraft, Sperry 
has developed a single five-inch instru- 
ment which combines both the heading 
and attitude display. 

The APN-118 uses a gyro-stabilized 
doppler radar sensor (antenna) which 
was developed by Radiation, Inc., Mel- 
bourne, Fla. By using a stabilized dop- 
pler sensor, and direct pulse-counting 
techniques to determine groundspeed, 
wind direction and velocity from the 
radar signal return, Sperry has elimi- 
nated the need for a separate navigation 
computer. The pulse trains received 
from the radar, after being divided 
down by a suitable factor, are used di- 
rectly to drive stepping motors in the 
chart display and in the panel instru- 
ments. 

The APN-118 was developed under 
the sponsorship of the Army Signal 
Research and Development Laboratory, 
Ft. Monmouth, N. J. 


Kansas University to Get 
Triga Nuclear Reactor 


General Dynamics Corp. will install 
a Triga Mk. 2 nuclear reactor at Kansas 
State University to further studies in 
engineering and industrial uses of 
atomic energy. Unit is above ground 
and can move from 1 watt of power to 
1.5 million in less than 7oth sec. 
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SAFETY 





CAB Accident Investigation Report: 





Piper Crash Blamed on C-124 Turbulence 


A Piper aircraft, owned and piloted by 
William Wilson Miller, age 31, crashed 
following structural failure near Dover, Dela., 
on Sept. 23, 1958, about 1400 EST. The 
pilot, the only occupant, was killed. 

Miller was en route from Long Island, 
N. Y., to Charlottesville, Va. While at an 
altitude believed to be about 2,000 ft., 
and during excellent weather, the aircraft 
was subjected to aerodynamic overloads 
causing failure of the primary structure. 

Evidence strongly indicates that the over- 
load was caused by the destructively ener- 
getic vortex in the wake of large aircraft. 

The Board’s investigation of this acci- 
dent was not started until several months 
after occurrence, Sept. 23, 1958. At that 
time the investigation of accidents to U. S. 
civil aircraft weighing less than 12,500 Ib. 
had been delegated to the administrator 
of Civil Aeronautics by the Civil Aeronau- 
tics Board. Accordingly, the CAA performed 
an investigation; however, no formal re- 
port or finding of probable cause was issued. 
On Dec. 22, 1958, the estate of the deceased 
pilot petitioned the Civil Aeronautics Board 
in Docket No. 10095 to investigate this ac- 
cident and to make public its findings of 
facts and probable cause. The Board granted 
this petition and began its investigation of 
the accident to Piper N 2945P on Mar. 
30, 1959. 


INVESTIGATION 
Miller took off in N 2945P, a Piper PA-22 


These were light and variable offering the 
most help at an altitude of 2,000 ft. over 
most of the route, including the accident 
area. This is based upon the winds aloft 
information for the Philadelphia area which 
Miller most probably received. Above 3,000 
ft. he would have had to fly in accordance 
with the hemispherical provisions of the 
air trafic rules which would have made it 
necessary to fly at 4,500 or 6,590 ft. or 
higher. It is customary for pilots of such 
aircraft to fly under 3,000 ft. in good 
weather over such flat and relatively open 
country. Thus, it is likely that the pilot 
was flying at approximately 2,000 ft. 

The proposed time en route was 3 hr 
15 min., making a groundspeed of about 
115 mph. for the 350 mi. From Zahn’s 
Airport to the Kenton VOR, about one 
mile north of the crash site, is approxi 
mately 160 mi. As the accident occurred 
about 1 hr. 20 min. after takeoff, the 
groundspeed was calculated to be about 
120 mph. He must have been navigating 
by the Kenton VOR as his omni receiver 
was found tuned to that frequency. Major 
parts of the aircraft were found within 
100 yd. of the wreckage. This also indi- 
cates that the aircraft was relatively low 
at the time of disintegration. 

A careful search of the accident area 
yielded only five lay witnesses. One had 
immediately called police, establishing the 
time of the accident as 1400. All had 
seen the aircraft falling and shedding parts 
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ded_ back. 


ne witnessed the actual failure. All 
t that the fall was ‘‘straight down.” 
itness stated that only one wing ap- 
to be still attached and it seemed to 
Three witnesses saw no 
uircraft in flight at the time and 
However, the two remaining wit 
lid see another aircraft which they 
ed as “large.” One of these two 
I then saw a large airplane so 
thought the larger airplane was 
1 target and that was what was 
” No smoke or fire was seen 
falling wreckage. Visibility was 

it with a light ground wind. 
t of the wreckage was some 300 ft. 
f Delaware State Route 9 in Muddy 
Swamp. This site is six miles north- 
Dover AFB, on the edge of the 
ontrol zone, as stated and about 
south of the Kenton VOR. The 
roken fuselage was embedded in 


n such a way that initial ground con- 


t have been nearly vertical. 
right wing and right lift struts were 
vith the fuselage. The left wing 
with the left front lift strut and a 
f the fuselage still attached, the 
m, right aileron, right gasoline tank, 
f wing fabric, and the left rear lift 
e found in a markedly localized area 
the main wreckage. 
propeller and engine were attached 
ply buried. All four lift strut clevis 
ls were still attached to the fuselage 
Some 


their lift struts. 


ken from 
nained in the left wing tank. 


after some had heard a loud noise. None 


aircraft, from Zahn’s Airport, Amityville, 
had seen the aircraft prior to that time 


N. Y., at 1240! for Charlottesville, Va., 
where he was a law student at the Uni- 
versity of Virginia. The aircraft had ample 
fuel to fly nonstop, a distance of about 
350 mi., and weather over the entire route 
was ideal for visual flight. The specific 
gross weight of the aircraft could not be 
determined; however, evidence shows it was 
less than the maximum permissible and 
that the center of gravity of the aircraft 
was located within limits. This model 
aircraft was placarded against acrobatics, 
including spins. Mr. Miller had with him 
some fragile and expensive phonograph 
equipment. 

No record exists of the filing of any 
flight plan. No one at the airport of 
departure could recall the filing of a flight 
plan although the flight planning of the 
route was witnessed. It was to be south 
from New York, east of McGuire AFB, 
and then by Victor airways to Charlottes- 
ville, Va. Victor 16 airway is nearly straight 
from the Coyle VOR, about 50 mi. south- 
east of New York to the Gordonsville VOR, 
15 mi. east of the University of Virginia 
Airport, the destination, The accident site 
is on this course. 

Mr. Miller had a reputation for planning 
his flights carefully and most probably chose 
an altitude in consideration of the winds. 


The 





Safety Message for Pilots 


It is unfortunate that vortices are invisible. If they could be seen they would 
look like a pair of horizontal tornadoes stretching back from each wing tip. For 
miles astern these compact and fast-spinning air masses stay close together and par- 
allel, sometimes undulating slightly, as a pair. They gradually weaken and die but 
can remain dangerous until their birthplace is far out of sight. Because the real 
hazard can be many miles astern and since it is not thick nor wide, the probability 
of running into this insidious danger by chance is extremely slim. However, the 
result is sure to be startling and may be lethal. 

The intensity of the vortex is directly related to span loading and inversely related 
to airspeed; however, it is a safe and practical generalization that the bigger the 
ship the more violent and long-lived will be the vortex disturbance. Technically, the 
faster the plane is moving the less energy it casts off. The more it weighs in rela- 
tion to its span, the greater will be its trailing danger. Also, the blows (the air- 
loads) felt on piercing a vortex depend on the speed of entry. At half the speed the 
shock would be only one-fourth as great. 

Don’t pass close behind any other aircraft 
should be given. Two minutes should suffice as a working rule. Avoid, when 
possible, places and altitudes frequented by large aircraft. Areas near high density 
airports, whether civil or military, should always be suspect. If you are to pass behind 
a crossing aircraft, change altitude so that you will be at least 100 ft. higher or 
lower, preferably higher, and slow down. If you do get into a bad vortex, your best 
procedure is to ignore altitude changes and use no elevator control. 

—Attachment to accompanying CAB accident investigation report. 


the bigger it is the more time it 





1All times herein are Eastern Standard based 
on the 24-hr, clock. 
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HU-1A Maintains Structural Integrity in Crash 


Production-model Bell HU-1A crashed during a flight demonstration at Parks Air College, 
Ill. Main rotor blades separated at the hubs rather than fracturing. Lack of fire and the 
fact that fuselage structural integrity was maintained probably saved the lives of the occu- 
pants. The crew was demonstrating a fast landing and came in at an angle of about 45 deg. 
As the skid-type landing gear hit the ground, the powerplant and tail assembly fell off and 
the fuselage rolled end over end. 


right landing gear was buried about one 
foot in the swampy ground and the left 
landing gear was just at the surface. The 
rear seat held a high fidelity speaker and 
cabinet, record player, amplifier, and record 
holders, all badly crushed. Broken records, 
clothing, personal papers, and portions of 
the windshield were as far as two miles 
south of the main wreckage, the lightest 
material being farthest. There was no evi- 
dence of fire or explosion either before or 
after the impact with the ground 

Examination of the wreckage yielded these 
significant facts 

1. There was no evidence of air collision 
with aircraft, bird, or any object. (A thor- 
ough check disclosed that no civil or military 
aircraft had reported a collision or a near 
collision that could be related to this acci 
dent. ) 

2. The powerplant exhibited nothing to 
suggest that it was not operating normally. 

3. The aircraft’s control system, although 
extensively damaged by bending, breaking, 
and stretching, at time of impact and during 
salvage, appeared to have been normally 
operable at the time of structural failure. 

4. Failure of the aircraft’s primary struc- 
ture was from downward acting airloads. 

5. Damage to both wing panels, to their 
lift struts and to other associated com- 
ponents, was markedly bilateral 

6. There was no evidence of fatigue or 
of faulty or questionable construction. 

Dover Air Park is a civil airport two miles 
southwest of the accident site. Persons 
there saw numerous military aircraft in the 
Kenton VOR area the afternoon of the 
accident but none saw the Piper. They 
stated that considerable and frequent tur 
bulence near the Kenton VOR caused local 
pilots generally to avoid that area 

Dover AFB, six miles southwest of the 
crash site, is headquarters for an Air Trans 
port Group using Lockheed C-130s and 
Douglas C-124s. Only C-124s were in use 
the day of this accident. Proficiency flights 


on local flight plan from the Dover base 
often use the Kenton 


VOR as a naviga 





134 


tional and letdown aid. By agreement with 
the New York Air Route Traffic Control 
Center, flights in this area departing or 
returning to Dover AFB cross airways Green 
5 and Victor 16, from the Hartley inter- 
section to a point 20 mi. northeast of the 
intersection, at 2,000 ft. or below unless 
otherwise cleared. The Kenton VOR is 
on Victor 16, 11 mi. from the Hartley 


intersection, and 7 mi. from Dover AFB 
on a bearing of 346 deg. 
During September, 1958, there were 


7,000 operations and 1,777 practice instru- 
ment approaches, including those using the 
Kenton VOR. The number of total flights 
at Dover AFB for Sept. 23 was not learned 
although there were 45 local flights. Flight 
plans filed with the New York Air Route 
Trafhe Control Center did not indicate 
other aircraft in the vicinity of Dover, on 
the heading as reported by a witness, at 
the time of the accident. At 1400 runway 
01 (010 deg.) was in use but it was not 
possible to relate any particular aircraft, as 
reported by two witnesses, to the time and 
place of this accident. 

The C-124 transport has four reciprocat- 
ing engines and a wing span of 174 ft. 
Its empty gross weight is approximately 107,- 
000 Ib.; the maximum gross weight is 185,- 
000 Ib. The rate of climb when light is 
approximately 1,100 fpm.; at full gross it 
is approximately half that. Normal climb 
speed is 155 kt., normal cruise speed is 
175 kt., and letdown speed is 145 kt. with 
10 deg. flap. 

\ C-124 departing Dover AFB on run- 
way 01 will cover the 7.6 mi. to the Kenton 
VOR in about 2 min. 30 sec. Loaded 
C-124s reach the Kenton VOR at altitudes 
ranging from 1,300 ft. to 2,000 ft. depend- 
ing on their gross weights. Their course 
will be approximately 90 deg. to Victor 16 
and an aircraft on that airway could en- 
counter their wake at approximately a right 
angle. 

Practice and actual approaches to Dover 
AFB are made using the Kenton VOR. 
An approach may be initiated at 1,500 ft., 





the minimum en route altitude for Victo 
16, or at the cruising altitude of the ait 
craft, whichever is higher. This is an es 
tablished procedure for military pilots and 
would be generally unknown to pilots of 
the type represented by Miller. Practice 
approaches can be initiated at 2,000 ft. 
or less by military aircraft operating from 
Dover AFB by merely contacting the Dover 
Tower. The outbound heading is 20 deg 
and the procedure turn is at 1,500 ft. 
within 10 mi. of the station. The inbound 
heading is 200 deg. with a descent to not 
less than 1,000 ft., with a turn over the 
station to a heading of 166 deg. Vortex 
turbulence would be increased by any turn 
because of the increase in g loads in the 
turn. The missed-approach procedure calls 
for a climbing turn to the east, and a 
return to the Kenton omni at 1,500 ft. 

As the Piper did not enter the Dover 
control zone, radio contact between pilot 
and the Dover tower was neither required 
nor made. 

Official weather reports bracketing both 
the time and the place of the accident show 
that there should not have been any ap- 
preciable natural turbulence near Dover dur- 
ing the afternoon of Sept. 23, 1958. 

An autopsy disclosed nothing that might 
have impaired the pilot’s flying ability. 


ANALYSIS 


On the basis of all available evidence 
the Board believes that the aircraft was air- 
worthy and was being flown normally and 
competently in clear weather and smooth 
air when suddenly subjected to airloads 
greater than those it was designed to with- 
stand. The overloads which caused _struc- 
tural failure were downward and not con- 
sistent with loads normally imposed by any 
acrobatic maneuver, including unduly abrupt 
recovery from a spin. Moreover, this air- 
craft was placarded against acrobatics. The 
pilot, who was known to fly conservatively, 
was transporting fragile and expensive phon- 
ograph equipment. These factors allow 
ruling out the possibility of intentional 
acrobatics. The possibility of collision may 
safely be dismised as there is no evidence 
of it. 

Thus, violent artificial turbulence pro- 
duced by aircraft having high span loading 
is the only plausible explanation. First, 
the accident area was being traversed re- 
peatedly by large military aircraft at the 
Piper’s altitude. The wind was light, allow- 
ing longer life to the wakes of those air- 
craft. Second, the nature of the failure— 
its remarkable similarity on right and left 
sides—can only be explained by violent 
downloads to both wings applied simul- 
taneously, causing simultaneous failures. 

Turbulence lies in the wake of all air- 
craft and its severity and its persistence 
depend upon several factors. The dangers 
of wake or vortex turbulence are still un- 
known to many pilots. Engineering studies 
clearly indicate that vortex turbulence can 
be great enough to cause structural failure 
of light aircraft; however, vortices of such 
destructive magnitude are generally associ- 
ated with aircraft of the larger. civil trans- 
port or military types. 

Reports by Douglas* and a National Ad- 
Douglas Aircraft Co., Report No. SM- 
18647, “Theoretical Analysis of Light Plane 


Landing and Take-off Accidents Due to 
Encountering Wake of Large Aircraft.” 
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visory Committee for Aeronautics Technical 
Note® discount the effect of the “prop 
wash” or the wake due to jet exhaust, at 
a distance of 1,000 ft. Both assert that 
severe turbulence is created predominantly 
by wing tip vortices. The NACA study 
states: “The velocity distributions show no 
indication of a disturbance other than that 
produced by trailing vortices.” 

It can be seen, therefore, that the energy 
produced does not depend on the type of 
powerplant. 

\ paper on this subject issued by the 
Beech Aircraft Corp. points out that a 
light aircraft at 100 mph. penetrating the 
vortices of a large jet aircraft at 90 deg. 
and one mile behind recorded an accelera- 
tion of plus 2.5g and minus 3.5g. Other 
aircraft at greater speeds have measured 
structural loads as high as 9g in the wake 
of a large jet aircraft. The Beech paper 
states: 

“1. If a small plane, flying at cruising 
speed, observes a jet aircraft and executes 
an evasive maneuver which increases the 
load factor to approximately its design limit, 
then penetration of the wake area could 
produce load factors in excess of the design 
values, with structural failure resulting. 

“2. If two or more aircraft are flying in 
formation, or close proximity, the combined 
effect of the wake could produce structural 
failures in the small aircraft.” 


Vortex Tests 


The NACA experimented with aircraft 
with smoke generators at the wing tips. 
Using an F-51 as the vortex generator and 
an F-80 as the receiver, it was determined 
that the energy of the vortex does not 
lesson appreciably for 35 sec. The highest 
velocitv within the vortices occurred 33 sec. 
after their origin. 

Velocities then gradually decreased for 60 
sec., the longest interval measured, but the 
vortex still retained a relatively large amount 
of circulation. From this it can be seen that 
peak velocity can be approximately 14 mi. 
behind an aircraft cruising at 180 mph. 
Also, that a relatively large amount of veloc- 
itv will persist for 3 mi. astern. 


Peak Turbulence 


When a large jet aircraft climbs at ap- 
proximately 420 mph., the peak turbulence 
is 34 mi. in back and a relatively high 
degree of turbulence will exist for 7 mi. 
In relatively still air the turbulence can 
persist for several minutes or long after 
the aircraft is out of sight. The study in- 
dicates that vortices can persist, theoreti- 
cally, for as long as 30 min. The energy 
of the vortices depends on the ratio of 
aircraft weight to the wing span and the 
speed, being directly proportional to the 
former and inversely proportional to the 
latter. 

\ recent paper on this subject, published 
Jan. 1, 1957, by the Beech Aircraft Corp., 
is “Evaluation Report—Effect of Wing Tip 
Vortices and Sonic Shock on Army Aircraft 
in Flight.” Beech participated in tests at 
Eglin AFB, Fla. The report is based on 
observations, comments of military person- 


® National Advisory Committee for Aeronau- 
tics, Téchnical Note 3377, “Flight Measure- 
ments of the Velocity Distribution and 
Persistence of the Trailing Vortices of an 
Airplane.” 
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GEAR TRAINS 


Electro-mechanical designers v have grappled with the 
extreme accuracy, small size, ar ht weight requirements 
of gear trains used in Inertial Guidance and Controls should 
write to Mr. C. T. Petrie, Research & Engineering Staff. 





LITTON INDUSTRIES Electronic Equipments Division 
Beverly Hills, California 
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New Opportunities 
In Rocket 
Propulsion 
Research 
and Development 


The United Research Corpora- 
tion of Menlo Park, California, 
is adding to the staff of a new 
research and development 
center. This group is already 
exploring broad new areas in 
solid and liquid propellants as 
well as advanced rocket pro- 
pulsion systems. 





Chemists and 
Chemical 
Engineers 


If you have experience in pro- 
pulsion research and develop- 
ment, investigate the outstand- 
ing opportunities offered at 
URC. Positions at all levels are 
now being filled in the fields of 
organic, analytical and physi- 
cal chemistry, as well as pro- 
cess engineering. You will join 
a distinguished group of scien- 
tists directed by Dr. David 
Altman. 


United Research 
Corporation 
Of Menlo Park 


URC is a wholly-owned sub- 
sidiary of the United Aircraft 
Corporation, a leader in the 
aviation field for many years. 
UAC’s engine products power 
most high-performance mili- 
tary jets and 9 out of 10 DC-8s 
and 707s. You may know 
United est by its various 
divisions, including Pratt & 
Whitney Aircraft... Sikorsky 
Helicopters ... Hamilton 
Standard ... Norden... and 
its Missiles and Space Systems 
Division. 


A Genuine 
Ground Floor 
Opportunity 


As the projected growth of 
URC takes place, opportuni- 
ties for rapid advancement will 
continue. The wide range of 
manufacturing activities in 
United Aircraft—both military 
and commercial — insures a 
continuing need for the activi- 
ties of URC. You will partici- 
pate in all the parent company 





fringe benefits. At URC you 
will also be close to Stanford 
University, with unlimited op- 
portunities for advanced study 
and teaching. 


Pleasant Pacific 
Coast Living 


Within easy reach of URC fa- 
cilities are the residential areas 
of the San Francisco peninsula 
and such recreational areas as 
Carmel. The “City by the 
Golden Gate” itself is only 28 
miles away. 

If you'd like more informa- 
tion, write and tell us about 
yourself. Or, if you are attend- 
ing the 14th Annual American 
Rocket Society Meeting, 
Washington, D. C., November 
16-20, drop in and talk with 
our representatives at the 
Sheraton Park Hotel. 


UNITED 





RESEARCH 


CORPORATION 
OF MENLO PARK 


A Subsidiary of United Aircraft Corporation 
P.O. Box 365, Menlo Park, California 








nel, and oscillograph test data. Its con- 
clusion carries the following: 

“Negative load factors higher than the 
minimum ultimate design requirements for 
Normal Category personal aircraft can rea- 
sonably be expected . . .” 

In summary, all tests and theory to date 
indicate that structural failure can be an- 
ticipated in light aircraft upon penetration 
of the vortices behind larger civil transports 
and military aircraft. 

The variations and reversals of forces en- 
countered when traversing a pair of vortices 
is of great scientific interest. The forces 
are both large and sudden. 

When an airplane runs squarely through 
a pair of vortices at their diameters the 
loads imposed are up, down, down and up, 
in that order. The total distance from 
entering one vortex to leaving its mate is 
short and would be traversed by a 120 mph. 
airplane in less than two seconds. The 
initial abrupt and powerful , current might 
normally be met by down elevator. Then, 
within a fraction of a second a sharp reversal 
of load occurs, then again in the same 
brief interval, another reversal. 


Force Intensified 


Pilot reaction during this short period can 
only be surmised. But if the elevator con- 
trol were moved forward upon hitting the 
first up draft, as it might be, the following 
forces would be greatly intensified. This 
secondary shock, under these conditions, 
can be enough to destroy civil aircraft 
which are designed to accepted standards for 
normal category aircraft. 

The Piper PA-22 is certificated under 
Part 3 of the Civil Air Regulations. It is 
designed to an ultimate maneuvering load 
factor of 5.7g and in comformance with 
Part 3 has a negative ultimate maneuvering 
load factor of 2.28g. This model aircraft 
has not been tested to destruction and the 
actual negative load limits of all components 
have not been determined. 

Authoritative computations show that the 
loads that could be encountered in the wake 
of a large aircraft such as the C-124 are 
of a magnitude just approaching the limit 
maneuvering load factors, positive and nega- 
tive, and under certain conditions, may 
reach or exceed the negative ultimate ma- 
neuvering load factors of Normal Category 
aircraft. These certain conditions include 
any appreciable attempt by a pilot to 
hold constant altitude upon encountering 
the vortex. 


CONCLUSION 


The Board congludes that Miller was 
cruising on course at an altitude of 2,000 
ft. or less in the vicinity of the Kenton 
VOR; that a large aircraft, probably a 
C-124, was leaving or approaching Dover 
AFB, utilizing the Kenton VOR; that Miller 
may or may not have seen the aircraft; that 
if he did, being unfamiliar with the po- 
tentially destructive forces of vortex tur- 
bulence, he may well have considered his 
crossing point to be safely behind it; that 
the pilots of the other aircraft did not see 
the Piper or saw it at apparently safe dis- 
tance; that the Piper penetrated a wing 
tip vortex of the large aircraft and was 
destroyed. 

The Board determines that the probable 
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Used for Readout of Gas Pre-Charge 


in Hydraulic System Accumulators 


Complete reliability, freedom from jamming even under severe 
overloads, resistance to shock and vibration, the ability to 
keep functioning accurately whether setting in the desert sun 
or subjected to extreme cold . . . these are some of the reasons 
you will find 6 RMC-Lindsay High Pressure Gauges on each 
Convair Atlas. 

These gauges must withstand shock tests of 100Gs. They 
are checked for accuracy in vibration tests ranging from 10 to 
2,000cps at 35Gs and at ambient temperatures from —65°F to 
+275°F. There is no linkage, no gear train to disintegrate or to 
cause pointer vibration. The indicating pointer is attached 
directly to the end of the helical bourdon coil. 

RMC Gauges are built to the most exacting laboratory 
standards for accurate performance under the most rigorous 
conditions encountered in modern industry, in jet aviation, 
in astronautics. 


RMC Gauge for the booster RMC gauges used on sustainer of 
engine hydraulic system accumu- engine hydraulic system are 
lator is flush mounted on the mounted on the side of the missile 
booster engine compartment for fuel tank beneath a maintenance 
easy reading from the outside. access panel. 
If you have a high pressure gauge problem let RMC engineers 
work with you in its solution. Write, wire or phone: 
ROCHESTER MFG. CO. OF CALIFORNIA 
1401-A S. Shamrock Avenue, Monrovia, California 


ROCHESTER MANUFACTURING CO., INC, 
\\' \'/ ' 221 Rockwood Street, Rochester 10, N.Y, 





NEW RMC PLANT IN MONROVIA 
The new RMC Monrovia, California plant has been specifically 
designed for full scale plant production of precision instruments without 
sacrificing laboratory production standards. 





cause of this accident was structural failure 
of a Piper PA-22 aircraft resulting from 
excessive airloads created by wing tip vor- 
tices behind a large aircraft. 

By the CAB: James R. DurFEE 


The . : Cuan GuRNEY 
’ - poe a Harmar D. Denny 


G, Josep MINeTTI 


importanc 
P : ' YS se * SUPPLEMENTAL DATA 
of being | William Wilson Miller, age 31, held a 





valid pilot- certificate with a single engine 
land airplane rating issued May 5, 1956. He 
had a total piloting time of 339 hr. of which 
332 hr. had been in the make and model 
aircraft he was piloting at the time of his 
death. Miller held a valid Class II medical 
certificate issued Sept. 15, 1958, with a 
requirement that he wear correcting lenses 
while piloting. 
1s im ortant .* The aircraft was a Piper PA-22-150, 
8) serial number 22-3214, N 2945P. The en- 


gine was a Lycoming Model O-320, serial 
5 , 5 


at Motorola number 1902-27. 
This aircraft was sold new by the manu- 
facturer to a dealer at Norwood, Mass., in 
August, 1955. Miller purchased the air- 
You as an engineer know . . . and Motorola knows. . . craft from the dealer and obtained a certifi 
h , i 7 2 cate of registration for it dated Dec. 21, 
that a project has its best chance for success when you are given . 1955. 


the opportunity to be yourself. This means expressing The last Aircraft Use and Inspection Re- 
our ideas in an atmosphere that en SORE port showed that a periodic inspection had 
4 P encourages initiative and been made on June 5, 1958. At that time 


independence and recognizes accomplishment. As a the aircraft was found airworthy and_ its 


member of a project team, you become a key figure at every total time was 275 hr. Records indicate 
| that all airworthiness directives had been 


level of creative engineeri imi 

eal . 5 ROSTER, from preliminary conception, complied with. They also indicate that the 
esign, into production, then final evaluation. The success of | aircraft had been properly maintained. 

Motorola’s integrated project approach to military 

electronic assignments is a matter of record. A great number Aircraft Need Cited 


of diversified positions with rewarding careers . . . plus “a 
a bonus in better living in the sunniest, healthiest climate in the For Radiation Check 


United States . . . await you in Phoenix. Write today Dallas, Tex.—Not one wheel or one 
to Kel Rowan, Dept. H-11. person will be able to move with safetv 
the morning following a nuclear attack 
on the United States until the U.S. 
determines the extent of radiation levels 
existing across the country, using large 
icaiesssiiiliiiallinchataies et tania numbers of fixed-wing and rotary-wing 
; weapon system program. Specialists in follow- aircraft equipped with detection _— 
E> ing fields desired: former Civil Defense chief Val Peter- 

Digital System Synthesis | son said here. : 
OPPORTUNITIES Logic Design Peterson indicated that the large 
Transistor Switching Circuitry | numbers of civil aircraft available 
ites 2 ovo | should be incorporated into a civil de- 
as |  fense plan for their utilization in these 
Microwave Transponders duties prior to an emergency. He said, 
Antenna Design Engineers however, that he had found consider- 
able apathy among the military, as 
well as at civilian levels, for such an 
operation—feeling being that following 
an attack the U.S. will continue “busi- 

MOTOROLA ness as usual”. 

To cover the situaticn he described, 
Peterson suggested that, initially, fast 
fixed-wing aircraft be used to cover 
as wide an area as possible with their 
| radiation detection equipment to pro- 
8201 E. McDowell Road, Scottsdale, Arizona vide a quick over-all picture of danger. 

Rotary wing aircraft could then provide 
more detailed readings to fill in the 
“radiation map.” 

On the basis of experience with 
natural disasters suffered here, Peter- 





Western Military Electronics Center 
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son said the first requirement is to go 
in fast and heavy with rescue equip- 
ment to alleviate suffering and provide 
rescue and worry about the cost ac- 
counting and bookkeeping later. The 
U.S. should learn to use aircraft more 
imaginatively than we have thus far, he 
noted. Peterson added that there has 
been considerable improvement in 
saving lives in disasters by use of air- 
craft, primarily in warning of impend- 
ing hurricanes and other forces of 
nature in time to evacuate civilians 
from threatened areas, although one of 
the biggest problems has been in per- 
suading people to leave their homes. 
Lack of sufficient warning and _ re- 
luctance of people to leave a disaster- 
stricken area was noted as prime rea- 
sons for loss of approximately 500 lives 
in an area of some 30 sq. mi. in 
Cameron, La., in 1957, which was 
struck bv a tidal wave. 


Seattle Airport Unit 
Sets Operator Rules 


Pleasure flyers and student pilots 
may be discouraged from operating in 
and out of Seattle-Tacoma International 
Airport, Wash., under conditions being 
considered by the Port of Seattle Com- 
mission in its search for a fixed-base 
operator to handle a large-scale aircraft 
maintenance facility at the terminal. 

In announcing that bids are being 
sought from interested operators—with 
a deadline of today for replies—a 
spokesman for the commission, owner- 
eperator of the field, notes that a cover- 
ing letter being sent to likely prospec- 
tive firms including sample lease forms 
specifically vetoes a student flying in- 
struction facility and indicates that the 
operator would be discouraged from 
catering to the pleasure flyer. 

The successful bidding operator 
would be expected to handle line 
maintenance, instrument and accessory 
overhaul, sale of fuel and lubrication 
and equipment for transient business 
aircraft and non-scheduled airlines. ‘The 
airport, which this summer celebrated 
its 10th anniversary heretofore has had 
no fixed-base operation. 

Under terms of the bid solicitation, 
the port commission would require that 
the operator erect and equip his own 
building at a site tentatively chosen by 
the port—a 200-ft. x 445-ft. space north 
of the airport terminal building and 
adjacent to a taxiway. 

Commission Vice President C. H. 
Carlander has noted that the port will 
not necessarily enter into negotiations 
with the firm submitting the highest- 
percentage rental or minimum rental, 
but will place equal emphasis on experi- 
ence, reputation and proposed method 
of operating the new facility. 
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makes a 
missile 
tick ? 
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At Raytheon, successful design and de- 
velopment of advanced missile weapons 
systems are the result of a closely knit 
team effort . . . the combined contributions 
of many engineering minds. And at 
Raytheon, Missile Engineers enjoy the 
exceptional rewards and advantages of- 
fered by its largest and fastest growing 
division. 

Location: Bedford, Mass. Suburban 
New England living. . . only minutes from 
Boston’s unexcelled educational oppor- 
tunities. Relocation allowance. Pick your 
spot on the Raytheon team. Immediate 
openings for Junior and Senior Engineers 
with missile experience in the following 
areas: 

MICROWAVE DESIGN 

(Component and Antenna) 
AERODYNAMICS 
COMMUNICATIONS SYSTEMS 
DIGITAL PROGRAMMING 
GUIDANCE SYSTEMS 
RADOME DESIGN 
COMPUTER SYSTEMS 
HEAT TRANSFER 
RADAR SYSTEMS 
OPERATIONS ANALYSIS 
INERTIAL REFERENCE SYSTEMS 
FEED-BACK CONTROL 
AUTO-PILOT 
GROUND SUPPORT 
ELECTRONIC PACKAGING 
TEST EQUIPMENT DESIGN 


ELECTROMECHANICAL 
ENGINEERING 
(Background in missile control and 
auto-pilot design) 
MECHANICAL ENGINEERING 
(Background in ground handling of 
large missile systems) 


MICROWAVE TUBE DESIGN 


Please send resume to Mr. W. F. O’ Melia, 
Employment Manager, Raytheon Com- 
pany, Bedford, Massachusetts, or call col- 
lect: CRestview 4-7100, Extension 2138, 


MISSILE 
SYSTEMS 
DIVISION 
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EMPLOYMENT OPPORTUNITIES Exceptional 


NATIONAL The Advertisements in this section include all employment opportunities—execu- 
COVERAGE tive, management, technical, selling, office, skilled, manual, etc. rs) p e n i n Ss 
alll 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus fo r 


DISPLAYED ———RATES——— UNDISPLAYED G AS TU R B § sy E 

The advertising rate is $45.00 per inch for all adver- $2.70 per line, minimum 3 lines. To figure advance 
tising appearing on other than a contract basis. payment count 5 average words as a line. 

Frequency rates quoted on request. Position Wanted Ads are % of above rate. Ss PECIA LISTS 


Box Numbers—counts as 1 line. 
An Advertising inch is measured %” vertically on a s ; 
) Discount of 10% if full payment is made in advance 


column—2 columns—30 inches to a page. 
F e for 4 consecutive insertions. 








Subject to Agency Commission Not subject to Agency Commission. 


Boeing is one of the nation’s 
leaders in the field of advanced 
gas turbine engines. Expand- 


Send NEW ADS to Classfied Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N. Y. 








ing programs in Boeing’s 
Industrial Products Division 
Ee bad G 8 Re E: ee oe ©, have created a number of out- 

standing, long-range openings 
for experienced gas turbine 


® Design °* Research * Development ©@ Testing epecialiots seid .qualihied prel- 
® Electrical Controls © Circuit Analysis pc ad - 
ect engineers and managers, 





Projects include constant speed drives, Assignments are available in 
oe motors, Aer = — com- the turbo machinery field of 
nent r commerci ilit ir- . es 
ee ee research, design, development, 
craft and missiles. 
performance analysis, test and 
, applications of gas turbines 
Send Resume and Technical Background Data to: PE ' I 8 “ 
and components for air, sur- 
face and marine use. Require- 
ments are a BSME or higher 


% hi Ea D & T cea A i oO AV 3 A Tt i o & degree, plus five or more years 


of applicable experience. 


SUNDSTRAND Personnel, Dept. A, 1401—23rd Ave., Rockford, Illinois 











POSITIONS WANTED Other outstanding positions 


1DDRESS BOX NO. REPLIES TO: Bow No < - 
t . rr val eames oineers W 

c yom yd et Fey sont! — public An aviation executive who can fly! Ex-airline sein ope for Cents ‘we ith a 
NEW YORK a6: PO. BOX 12 pilot, flight instructor, and Air Force flight BSME or higher degree, plus 
CHICAGO 11: 620 N. Michigan Ave engineer with 8 years advertising experience. © . 
SAN FRANCISCO 4. 68 Post St Proficient in art, production, copy, and ac- | ten or more vears of experl- 

count handling. Looking for a spot to ’ 
both sides of my background. Wm. B. ence in high speed gear box 


POSITIONS VACANT son, 1116 Chelsea Ave., Santa Monica, Calif. 5 df ‘liari tl 
Spent ral a > 
Aircraft Radio Technician. Fastest growing | American Overseas Airline Captain, Lockheed design ans aan sarity with 
Electronics Shop in the East requires more Constellation DC-6, 15,000 hours, Jet 1,000, production methods. 
trained technicians for fine job opportunities 38, married, desires airline or executive Cap- 
in the business aircraft radio field. Excellent taincy, domestic or overseas. PW-2911, : 
working conditions. Flight Electronics Corpo- | Aviation Week. These positions offer unusual 


ration, Westchester County Airport, White aes 
Rockwell 1-1150. Experienced and thoroughly reliable ATR opportunities to get ahead 


Plains, N. Y. 
pilot will ferry your Twin to anywhere out- : : 
Large Midwest Aircraft Distributor desires | side USA for return fare and expenses only. rapidly in your field. For full 
man capable of supervising radio repair and Spencer K. Neale, Gordonsville, Virginia. 2 erst ie rt 
k information, write: 


installation shop. P-2907, Aviation Week. 








Chemical Engineer: M.S. Age 33. Member of 
Large Midwest Aircraft Distributor desires | Tau Beta Pi and Sigma Xi. Ten years of ex- 
experienced man to run Parts Department. perience mostly in high temperature inorganic 
P-2908, Aviation Week. chemistry and refractory metallurgical re- | / ° 
search. Experience includes management and | Mr. Stanley M. Little 
Wanted: Man capable of managing Radio | technical-economic evaluations of research 99 7 
Shop. Must be experienced in design and problems. Desires a more responsible posi- P. O. Box 3822 -AVR 
installation of communication, navigation, tion in research or development. Minimum ° ° 
radar and autopilot systems in large multi- salary $14,000. PW-2968, Aviation Week. Boeing Airplane Company 
engined executive aircraft. Attractive propo- ~ “ , ° 
sition to qualified man. Executive Aircraft iia 7 “! Seattle 24, Washington 
Service, Inc., Redbird Airport, Dallas 33, BUSINESS OPPORTUNITY 
Texas, FEderal 1-6558. 
Helicopter Dry Lease Contacts available to 
Aircraft & Powerplant Licensed Mechanics: qualified helicopter pilots in Southeast. Low 
Requirements four years or more experience. hourly rental includes parts and major main- 
P-3006, Aviation Week. tenance. Excellent references required. BO- 
_ 2945, Aviation Week. 
Aircraft Radio Technician: Requirements 
three years experience or more on communi- 
cations and navigation on commercial Air- DON’T FORGET THE BOX NUMBER 


craft. P-3018, Aviation Week. 
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BILL TAUFMAN, a scientist with the Research & 
Development Division, studies edible plants grow- 
ing in pressurized glass jars under simulated 
high-altitude conditions. Tests thus far indicate 
that the pressure for optimum growth is of the 
order of 8 to 10 psia, some plants growing con- 
siderably faster at this pressure than at the earth 
sea-level pressure of 14.7 psia. 


EMPLOYMENT OPPORTUNITIES 


Engineers and Scientists 


HOTHOUSE ON THE MOON 


Studies in low-pressure plant growth for lunar application... just one 
of the unique programs for engineers and scientists at REPUBLIC AVIATION 


An example of the scope of Republic’s investiga- 
tions into every ramification of space exploration is a 
study to determine the lowest pressure level which will 
permit normal plant growth. The project is part of an 
Air Force program to judge the feasibility of a moon base. 
Another aspect of the study seeks to find the effect of 
zero gravity on plant growth. Although zero gravity can- 
not be created on the earth, the potential problems were 
indicated when plants subjected to negative g, or up-side- 
down growth, showed only one-half the development of 
normally grown plants. 

Every facet of flight technology, from advanced 
aircraft design and space vehicle propulsion systems to 
computer-based trajectory studies for planetary recon- 
naissance probes, is being explored in Republic’s Research 


and Development program. Distinguished advances have 
already been made in space guidance concepts, in plasma 
and nuclear propulsion systems, in radiation physics, in 
new materials and processing techniques, and in proto- 
type development of hardware (as an example: hydraulic 
systems that operate reliably up to 1500F.) 

These programs will be intensified with the com- 
pletion — early next year —of Republic’s new $14 million 
Research and Development Center. As the date draws 
near, staff expansion for these modern facilities is creating 
in-at-the-beginning career opportunities for senior engi- 
neers and scientists capable of sophisticated thinking in 
theoretical and experimental research. Republic invites 
qualified individuals to discuss how they can make 
material contributions to advancing the state of the art. 


Opportunities In All Areas of Flight Technology 


Thermo, Aerodynamics 


Plasma Propulsion 








Inertial Guidance & Navigation 
Digital Computer Development 
Systems Engineering 

Information Theory 

Telemetry-SSB Technique 

Doppler Radar «e Countermeasures 
Radome & Antenna Design 
Microwave Circuitry & Components 
Receiver & Transmitter Design 
Airborne Navigational Systems 
Jamming & Anti-Jamming 
Miniaturization — Transistorization 
Ranging Systemse Propagation Studies 
Ground Support Equipment 
Infrared & Uitra-violet Techniques 


Hydromagnetics 


Send resume in confidence to: Mr. George R. Hickman, Engineeri 


Theoretical Gasdynamics 
Hyper-Velocity Studies 
Astronautics Precision Trajectories 
Airplane/ Missile Performance 

Air Load and Aeroelasticity 

Stability and Controls 

Flutter & Vibration 

Vehicle Dynamics & System Designs 
High Altitude Atmosphere Physics 
Re-entry Heat Transfer 


Plasma Phy 
Gaseous Ele 
Hyperson 
Hydromag 
Physical ( 
Combusti« 
Instrumentat 
High Power F 


i Shock Phenomena 


ry 
Detonation 
e Electronics 


Nuclear Propuision 
& Radiation Phenomena 








Nuclear W ns Effects 
Radiation £ ronment in Space 
Nuclear Power & Propulsion Applications 


Nuclear Radiation Laboratories 


ployment Manager Dept. IL-2 


FEPURBLIG AVIATION 


Farmingdale, Long Island, New York 
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EMPLOYMENT OPPORTUNITIES 


"Transistorized™ 


Engineers 


develop the instrument, 
become the expert at 
General Electric’s Instrument Departinent 


COMPLETE RESPONSIBILITY for small devices “you can 
get your hands on”’—gyros, amplifiers, accelerometers, 
servos ... for missile platforms, sophisticated airborne ap- 
plications. 


ADVANCE LEVEL ENGINEERING—broad electrical-me- 
chanical—electronic challenge, from instrument development 
to design to hardware. 


CREATIVE DIVERSITY within one or among several areas, 
as you prefer. Design for military and commercial markets. 


PROFESSIONAL DEVELOPMENT through product appli- 
cations, government and company-sponsored development 
programs in world’s largest measurements lab. 


OUTSTANDING G-E BENEFITS, PLUS the educational, cul- 
tural, recreational, and suburban living advantages of the 
Boston area. 


Select positions also available in nuclear and industrial instrumentation. 


INSTRUMENT DEPARTMENT 


GENERAL QD ELECTRIC 


B.8. in E.E., M.E., Physics: 
electronic equipment design, preferably air- 


experience in 


borne. For more information, write: Mr. H, E. 
Crabtree, Mar., 
40 Federal St., 


Engineering Administration, 
West Lynn 3, Mass 





ELECTRONIC 
ENGINEERS—SCIENTISTS 


How about 
YOUR future? 


Beechcraft is a company where the past 
and the present PROVE the future is 
interesting and worthwhile. This is your 
opportunity to join an engineering 
team where: 


design and the 
and ground 


LEADERSHIP in engineering 
production of business airplanes 
support equipment is a world-famous Beechcraft 
specialty. 


DIVERSIFICATION of production contracts has 
created a diversity of creative opportunities and 
employment stability at Beechcraft. 


COMPETITIVE SUCCESS has been proved with 
Beechcraft’s winning of the Mach 3 Alert Pod 
Design and Mach 2 Missile-Target awards. 


A LONG RANGE EXPANSION PROGRAM is in 
progress and Beech Aircraft has responsible posi- 
tions open now on advanced super-sonic aircraft 
and missile-target projects in the following aero- 


space fields: 


ELECTRONICS 


(Antenna, Telemetry or Circuitry Design) 
INFRA-RED 
AUTO PILOT 
MISSILE SYSTEMS 
RELIABILITY 


(Mech., Airframe or Power Plant) 
ANALOGUE COMPUTER 
DYNAMICS 
(Flutter) 
AERODYNAMICISTS 
AERO-THERMODYNAMICISTS 


(Heat Transfer) 


DESIGN 


(GSE, Airframe, Power Plant and Installations 
or Mechanical) 





FLORIDA OPENINGS 


FOR 
AIRCRAFT DESIGNERS 
STRESS ANALYSTS 


A PROGRESSIVE RESEARCH AND DEVELOPMENT GROUP HAS OPEN- 
INGS FOR ENGINEERS EXPERIENCED IN AIRCRAFT DESIGN, AIRCRAFT 
SYSTEMS AND STRESS ANALYSIS. IF YOU HAVE A DEGREE IN AERO- 
NAUTICAL, CIVIL OR MECHANICAL ENGINEERING, OR ARE A 
GRADUATE OF A TECHNICAL SCHOOL WRITE FOR FURTHER INFORMA- 
TION AND TO ARRANGE AN INTERVIEW TO 


P-2946, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 





For more information about a company with 
a long range future where your talents will 
build your own future —call collect or write 
| today to D. E. BURLEIGH, Chief Administrative 
Engineer, or C. R. Jones, Employment Manager, 
Beech Aircraft Corporation, Wichita, Kansas. 








Wanted: Director of 
Aviation Safety Division of 
University of Southern California. 


To administer internationally known teaching pro- 
gram in air safety conducted for military and 
civilian groups. Qualifications include military 
pilot experience; academic degree in engineering, 
management or related field; five years experience 


If You’re important, you either read 
in m t and develop t programs involv- 
ing technical personnel; experience in air safety 


desirable but not required. Salary $11,000 and up AVIATION WEER 


depending on qualifications. Annual vacation of 

one month. | 
Write Dean, or you advertise in it, or both 
University College, 


University of Southern California, | 
los Angeles 7, California. 


IN ALL INTERESTS OF AVIATION 


All Expenses Paid for Interview Trip 

















Wichita, Kansas Boulder, Colorado 
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Achievement in Action 
at Avco... for 


SCIENTISTS 
ENGINEERS 


Achievement is habit at Avco! 
A leader in the field of 
atmospheric re-entry, Avco is 
now providing significant 
contributions to basic and 
applied research in Space and 
Missile Technology. 





Supervisory, Senior and Junior positions 
are available in these areas: 


¢ ELECTRONICS 
MATHEMATICS 
PHYSICS AND CHEMISTRY 
COMMUNICATIONS 
MATERIALS 
FLIGHT TEST ENGINEERING 
DESIGN ENGINEERING 
PRODUCT ENGINEERING 
AERODYNAMICS 
APPLIED MECHANICS 


THERMODYNAMICS AND 
HEAT TRANSFER 


Attractive working environment outside 
of metropolitan Boston. The large, fully 
equipped, modern laboratory is close 
to Boston educational institutions and 
cultural events. The division offers a 
liberal educational assistance program 
for advanced study. 





Forward your inquiry to: 

Mr. Richard Rubino 
Manager, Personnel Relations 
Dept. AW-11 


| 
| 
| 


Aesearch & Advanced Development 
201 Lowell St., Wilmington, Mass. | 
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Openings for 


DESIGN ENGINEERS 


for 


GAS TURBINE 
ENGINES 


in Solar’s rapidly expanding 
gas turbine programs 
in sunny San Diego 


Solar has immediate openings for 
Preliminary Design and Product 
Design Engineers in its fast- 
moving gas turbine programs. 
Several new contracts have been 
received for industrial, non- 
military applications, as well as 
certain new military turbine 
development jobs. This growing 
diversification has created expand- 
ing challenges and opportunities. 
Solar is a world leader in small 
gas turbines, having pioneered in 
their design and development 
since 1945. The company has built 
and sold more than 2500 gas tur- 
bines. Join in this exciting work 
now for a brilliant future. 


QUALIFICATIONS 


B.S. in Engineering preferred, 
plus at least three years experience 
in gas turbine design. U.S. citi- 
zenship not required for some of 
the positions open. 


EMPLOYMENT OPPORTUNITIES 











SOLAR SPECIFICS 


lar is a medium-sized company 
300 people) that has been in 
nechanical and aeronautical 
ering fields since 1927. It 
g enough to offer the most 
need personnel policies, yet 
ll enough so you don’t get lost 
crowd. Salary and perform- 
reviewed semi-annually. 
Liberal relocation allowances. The 
Ss] il professional status of 
engineers is appreciated and 
recognized. A new 60,000 sq. ft. 
engineering building, necessitated 
I panding research and devel- 
ent, will be completed soon 

e edge of San Diego Bay. 





SEND RESUME 


e send resume of your quali- 
ions to Louis Klein, Dept. 
141, Solar Aircraft Company, 
2200 Pacific Highway, San Diego 
California. 








SOLAR SH 


AIRCRAFT COMPANY 


LIVE BETTER, TOO! In addition to 
greater opportunities for personal 
achievement, Solar offers you the chance 


to live better in sunny San Diego. This 
famous resort area has the finest year- 
aroun¢ 
recreational and educational facilities are 
excellent. You and your family will enjoy 
life more at Solar in San Diego. 








| climate in America. Cultural, 

















EMPLOYMENT OPPORTUNITIES 


Explore new areas at LBM in 


PHYSICS 











At IBM, scientists, mathematicians and engineers are currently engaged in many 
unique assignments in advanced physics. For example: 


1. Photoelasticity is being studied to determine strain propagation as a 
function of time in solids. This work is designed to clarify laws governing 
impulse strain waves, as well as to determine dynamic stresses that exist 
in impact and other phenomena. 


. Fundamentals of the magnetic properties of materials are under study. The 
immediate interests are spin-wave investigations, particularly those re- 
lating to the switching times of remagnetization and spin-wave propaga- 
tion in polycrystalline materials. 


. Optical techniques, with organic and inorganic thin films, are being used to 
examine the properties of absorption phenomena in surfaces and substrates. 


You'll find a wide range and diversity of career areas at IBM. Advancement 
is rapid, due in part to the demands of a constantly expanding program of 
research and development, and in part to a long-continued record of promoting 
from within, based on individual merit and achievement. Depending on 
your field of interest and on your abilities, you may work alone or as a member 
of a small team. You’ll be given all the specialized assistance you need. 
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CAREERS AVAILABLE 
IN THESE AREAS: 


QUALIFICATIONS: 


SOME ASSIGNMENTS 
NOW OPEN INCLUDE: 


Mathematics 
Aerodynamics Mechanics 
Astrophysics Nuclear Physics 
Cryogenics Optics 

Inertial Control Semiconductors 
Magnetics Solid State 


Acoustics 


B.S. or Advanced Degree in Physics, Electrical 
Engineering, Engineering Physics, or Mathematics 
—plus proven ability to assume a high degree of 
technical responsibility in your sphere of interest. 


Investigation of theoretical device design and ex- 
perimental proof of feasibility for ultrahigh-speed 
transistor; P-N junction technology; surface stud- 
ies; optimization of semiconductor fabrication. 


Creating techniques for solving boundary value 
problems, such as field theory of structures 
(Green's function methods, for example), or stress 
wave propagation in solids. 


Study of flow and pressure distributions in hydro- 
dynamic transients, to provide information for 
the development of a comprehensive theory of 


short duration (pulse), high Reynold’s number | 


fluid-flow systems. 


Determining dynamic behavior of micromagnetic | 
fields by applying low-level, high-frequency circuit || 
knowledge for small, closely coupled circuits as a | | 


result of Hall effect studies. 


Study of basic scientific phenomena in the field | 


of energy conversion; design of experiments for 
the investigation of electrical discharge in various 
environments and investigation of distribution 
and loss of energy. The objective is to develop 
energy conversion techniques that exceed the 
limited performance and efficiency of existing 
conversion methods. 


Physical-mathematical studies to determine how 
complex control problems may be solved with 
digital computers. Applications in missile systems 
and special-purpose computer systems, 


Development of magnetic devices for use in logic 
switching and computer ‘‘memory.”’ Experience in 
fundamentals of nonlinear magnetics necessary. 


Write, outlining background and interests, to: 
Mr. R. E. Rodgers, Dept. 524K2 

IBM Corporation 

590 Madison Avenue 

New York 22, N.Y. 











EMPLOYMENT OPPORTUNITIES 


Investigate 
the Widest Variety 
of openings 
in recent years 


At the Knolls Atomic 
Power Laboratory 


For the first time in recent 
years, current openings here ex- 
tend into disciplines generally 
considered outside of the tra- 
ditional nuclear areas. As a re- 
sult, excellent opportunities ex- 
ist today for men interested in 
entering the nuclear field for 
the first time, as well as for re- 
cent graduates and, of course, 
experienced nuclear engineers 
and scientists. If you’ve been 
thinking of exploring profes- 
sional opportunities at KAPL, 
we suggest you make your initial 
inquiry today. 


Current Openings: 


Reactor structural design 

Primary & secondary systems design 

Reactor operation 

Heat transfer, fluid flow 

Shielding design 

Powerplant performance evaluation 

Powerplant & reactor instrumentation 
Powerplant & reactor controls 

Control drive design 

Electronic equipment development 

Experimental reactor physics 

Theoretical reactor physics 

Nuclear analysis 

Mass spectrometry 

Reactor materials development 

Process development metallurgy 

Materials irradiations experiments 

Materials quality control 

Mechanical metallurgy 

Metallography 

Applied ceramics 

Chemical analysis, vacuum techniques 

Analytical chemistry, X-ray diffrac- 
tion 

Radiochemistry 

Corrosion technology 

Advanced engineering mathematics 
(PhD) 

Advanced numerical analysis (PhD) 

Mathematical statistics & design of 
experiments (PhD) 

Mathematical analysis & computer 
programming 

Computer operations 


U. S. Citizenship Required 


Forward your resume in confi- 


dence, ineluding salary require- 


ment. Please also state your 
job interests. Address: A. J. 
Scipione, Dept. 64-WS 





GENERAL @® ELECTRIC 


Schenectady, N. Y. 


IBM | 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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Ya Vie faicl ba liadley 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE ome N 
ENGINE 


2 


DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all ’ as ‘ 
advertising appearing on other than a contract $2.70 a line, minimum 3 lines. To figure advance 
basis. Contract rotes on request. payment count 5 average words as a line. 
AN ADVERTISING INCH is measured 7 inch verti- i é : 
cally on one column, 3 columns—30 inches—to a PROPOSALS, $1.80 a line an insertion. 


EQUIPMENT WANTED or FOR SALE ADVERTISE- BOX NUMBERS count as one line additional in 


MENTS acceptable only in Displayed Style undisplayed ads. 
Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 




















CONVAIR 340/440 


Airline Interior, will convert to suit 
Zero engines, props. 
Major airframe inspection 


BARGAINS! BELOW WHOLESALE! > ||..." 


Montreal Airport 
Phone MElrose 1-3519 











HILLER HELICOPTER 


: FROM Modernized UH12B with complete agri- 
cultural spray equipment. Attractively 


THE HANGAR OF priced. Low time. 
FREDERICK B. AYER & ASSOCIATES, INC. EAST COAST AVIATION CORPORATION 


Lexington 73, Massachusetts 








C-47 Executive Ventura 2 Grumman Gooses : 

Low time since air- Gorgeous new Horton One zero time through- For Sale—EXECUTIVE G-21A 

frame overhaul —Zero & Horton interior — out — Like new with Corporation owned and maintained to highest 

Unequalled anywhere. new plane warranty. standards—always hangared. Metal wings, elec- 
tric gear, modern radios and many modifications. 

ee Price: $40,000 including large inventory of spare 

Grummen Widgeons Military Surplus parts. Contact: 

3 G44A Model — SNJ-7 PBY-SA R. D. McNALLY 

Ranger engines oF Sensational prices — Cooke Sev ne FREEPORT SULPHUR CO. 

Custom McKinnon — Flyable with ferry quolity — Excellent i61 E. 42 St. MU 7-8100 New York City 

Hickmon Conversion. permit. volue — Easy terms. | 





time power. 











Our extensive Convair program enables you OFFICIAL PROPOSALS 
to buy these excellent aircraft substantially ids meses ie aes 
below our cost. For immediate details on the 
purchase, lease or financing of any of 
these fine planes, call: for 
Brainard Field 


Hartford, Conn. 


Airport Operator 


Mr. Anthony Ming 
Proposals will be received in the Depart- 
FREDERICK B. AYER & ASSOCIATES, INC. : alien Sienkamnd 


ment of Aeronautics 


250 Park Avenue, New York 17, N. Y. Field, Hartford, Connecticut, until 2.30 P.M. 


| E.S.T. on November 23, 1959, and then pub- 

Murray Hill 7-1800 licly opened for the fixed-base operation, 
land-leasing and provisions of required serv- 

ices and facilities at Brainard Field, Hart- 
WORLD WIDE AIRCRAFT DEALER ford, Connecticut. Said proposals shall be 
subject to the conditions and specifications 

contained in “Instructions to Applicants” 
and shall be filed on proposal forms, both of 


which may be procured at the Department 
BENDIX of Aeronautics Building, Brainard Field, 
Hartford, Connecticut. 

Complete Bendix AN/MPN-1B GCA Sys- The Connecticut Aeronautics Commission 
tem Airway Control Plus Precision Ap- reserves the right to waive any informality 
— proach Zero Ceiling Talkdown. As Used in the proposals, to negotiate further with 
ry by F.A.A. & U.S.A.F. Like New Completely the applicant who most closely meets the 


trenton Equipped Trailer Van $25,000. objectives of said Commission and to reject 


AIRBORNE any and ail proposals 
WEATHER NAVIGATION RADAR WANTED-DC4 


General Electric AN/APS-10 X Band 3 cm. Contact Breaker Assemblies 
Total Weight Apx. 120 lbs. Similar to $17,- Part No. 10/25683 


000 -— " ld tly. 
we Regan ne > Om And large quantities of AN hardware. 


Send lists and prices to: 


RADIO RESEARCH INSTRUMENT CO. | | Hh yh geared stg” 0 


550 Fifth Ave., New York 36, N. Y. JUdson 6-469! Class. Adv. Div., P.O. Box 12, N Yy 36. N.Y. 











tt Field 




















OXYGEN EQUIPMENT 
SALES & SERVICE C-47’S FOR SALE DC-3’S 
REGULATORS — MASKS — VALVES ALSO 
gy oy REPAIR OVERHAUL MODIFICATION Aero Commander—Cessna 310 
GOV'T. APPROVED REPAIR STATION VOLITAN AVIATION or similar aircraft . . . immediate purchase 


WANTED 
Corporation requires 


Phone: ORegon 8-1161 12820 Pierce St. INC. Pacoima, Calif. Box W-2786, Aviation Week 
RP AERO EL SEGUNDO, CALIFORNIA Phone EM-9-1283 Aviation Week—P.O. Box 12, NY. 36. NY 
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LETTERS 





The Ballad of AFMTC 


(Sung to the tune of the Whiffenpoof Song) 


At a cape we call Canaveral, where the mis- 
sile men all dwell 
And their gleaming badges shine on every 
chest 
They live in concrete houses with the gan- 
tries raised on high 
And they always say they’ve had a perfect 
test 
We are poor missile men who have 
gone aloft 
COUNT 
COUNT 
We are bold astronauts, who have now 
gone soft 


COUNT 


HOLD HOLD 
Missile men blasted off on a spree, 
damned from THE Cape to Station 


Have mercy on such as 


SCRUB 
SCRUB 


From the blockhouse at Canaveral, to the 
bleak ascension shore 

Fly the missiles with their nose cones flam- 
ing bright 

So the operations squadron, with its red 
eved scanners bold 

Can recover and be home before the night 


We learned to count at MIT 

ONE TWO . THREE 

But here we count to a new decree 

THREE . TWO . ONE 

Martin and Convair all agree, they'll 
live and die on BMD 

Range Safety Don’t pull the 
chain on me 


Cot. T. TayLor, 
May. A. L. Taytor, 

May. R. F. Swantz, 
May. Tep McGratu 
USAF Missile Test Center 
Patrick AFB, Fla. 


Jet Engine Noise 


A few years ago, the major United States 
airlines embarked upon a campaign to in- 
troduce commercial jet aviation to this 
country. During the course of this cam- 
paign, they repeatedly assured the public 
that the jet aircraft would not pose a noise 
problem for the airport communities. Thus 
assured, the Los Angeles city officials oblig- 
ingly implemented plans to modernize the 
LA International Airport so as not to im- 
pede progress. The jet age is now almost 
one year old, and the following situation 
is now present: 

The residents of the airport communi- 
ties have discovered that, not only is there 
a noise problem, but the problem is of such 
severity that it has become virtually im- 
possible to live in the normal manner ithin 
their homes. Appeals for relief made to 
the City of Los Angeles, operators of the 
airport, the Federal Aviation Agency, and 
the airlines have met with little or no ac- 
tion, The airlines, having created the prob 
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lem, have further contributed to its severity 
by refusing to operate these airliners in a 
manner which would minimize the effects 
of the jet engine noise. _ Specifically, they 
have been indifferent toward maintaining 
maximum altitudes during landing and have 
persisted in making easterly takeoffs directly 
over residential areas whenever it suits their 
purposes. 

The following plan is proposed to al- 
leviate the sufferings of the residents of 
these communities. This plan is intended 
to shift the burden of this noise problem 
where it properly belongs; namely, on the 
airlines themselves. It also attempts to pro- 
vide a strong incentive, which is presently 
lacking, for the airlines to find a permanent 
solution to this problem. This proposal has 
the advantage that it does not require a 
change in the airport location or in landing 
and takeoff patterns, does not compromise 
safety, and can be readily implemented. This 
plan is as follows: 

1. A maximum permissible noise level re- 
quirement for residential areas would be es- 
tablished. This would be in the form of a 
decibel rating, utilizing a noise scale which 
is suitably compensated for the extra annoy- 
ance created by the peculiar characteristics 
of the jet engine. Ideally, this level would 
be established and enforced by the FAA 
However, in the absence of action bv this 
body, a similar result could be obtained bv 
legal means initiated bv local and county 
government or private civic groups 

2. The airlines, to meet this noise require- 
ment, assuming the continued use of LA 
International Airport, would have to in- 
stall efficient noise suppressors. These noise 
suppressors can be readily designed and con- 
structed at the present time, provided that 
the performance of the jet engine is per- 
mitted to be compromised. The noise sup- 
pressors presently employed by the airlines 
are efficient only in the sense that they do 
not materially affect engine performance. 
Unfortunately, they do not materially affect 
engine noise either. 

The consequence of reducing the per- 
formance of the jet engine is that the take- 
off payload would have to be somewhat re- 
duced. In other words, passengers and/or 
freight capacity would be reduced. This, 
of course, would reduce airline revenues 
and increase operating costs; however, it 
seems only reasonable that the airlines as- 
sume this burden, as they are responsible 
for the problem. Possibly they could be 
somewhat compensated for this by increased 
jet surcharges. 

The above proposal, though written spe- 
cifically for the LA International Airport, is 
applicable to any airport. It clearly and 
simply shifts the consequences of the air- 
lines’ actions from the citizenry back to the 
aitlines. Furthermore, it provides the air- 


lines with a tremendous incentive to im- 
prove landing and takeoff procedures and 
noise suppressor technology, such as to 
increase their payload capacity and to re- 
duce their operating costs. Given such an 
incentive, it is highly probable that sufh- 
cient effort would be expended on this 
problem such that this additional burden 
on the airlines would be greatly reduced in 
the future. The following argument is 
offered to further justify this proposal. 

The jet airliners were purchased for use 
at existing airfields, many of which are 
located adjacent to residential areas, as is 
LA International. Therefore, the mini- 
mizing of noise to an acceptable level 
should have been a necessary design require- 
ment in the same manner as passenger safety 
and comfort were design requirements. In- 
asmuch as the performance of an airplane 
must often be compromised to satisfy other 
requirements, it is only reasonable that per- 
formance be compromised, if necessary, to 
meet low noise requirements. Therefore, it 
is maintained that if these airplanes. cannot 
be operated economically (assuming appro- 
priate surcharges) while satisfying the noise 
requirements, then technology has not ad- 
vanced to the point where the jet airplanes 
should be permitted to operate at these air- 
fields. LAWRENCE MICHELS 

Inglewood, Calif. 


Rocket Packs 


Referring to the Oct. 26 edition of Avia- 
rion Week, p. 91, subject “Aerojet, 
rhiokol Develop Rocket Packs”’: 

Since I am in the midst of designing and 
developing a one-man helicopter using hy- 
drogen peroxide rockets at the tips of the 
blades and a similar hydrogen peroxide 
rocket assist for personnel, I was quite in- 
terested in this article. I believe that both 
these two fine companies would still ap- 
preciate their trademarks affixed to their 
corresponding products. Should not the 
description referring to the picture at the 
left apply to the picture at the right, and 
S. K. Hetss, Associate 
Scientific Consultants 
Philadelphia, Pa. 

(The answer to the question is yes. The 
photos of the two systems were accidentally 
reversed.—Ed. ) 


Shortest Delivery? 


You mentioned in a recent publication 
that perhaps the shortest airplane delivery 
flight ever made was made by Lockheed 
Aircraft Corp. when they delivered an 
Electra Prop Jet transport to Western Air- 
lines at the Los Angeles Airport, some 10 
mi. away. 

I believe we hold the shortest delivery 
ever made. When Lockheed delivered our 
14 Connies, they just taxied them across the 
runway to us. 

Can you top this? 

Dovctas S. Duty 

Manager, Aircraft Sales 
The Flying Tiger Line, Inc. 
Burbank, Calif. 
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A model for every mission 


LFE pioneered the development of fully automatic, 
self-contained, lightweight Doppler Radar Naviga- 
tion Systems. A continuing research program has 
resulted in the design of systems for every type of 
aircraft . .. from helicopters to supersonic jets... 
with a model for every 
mission. 
For example, LFE pio- 
neered the Doppler system 
which provides hovering 
mode, vertical rate, and 
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rformance required by helicopters 
Warfare. For Airborne Early 
FE designed the system which 


the low altitude | 
in Anti-submar 
Warning Aircraft 
employs ERDR (Earth Rate Directional Reference) 
a North 
better than 0.25 


navigation systen 


ng compass system accurate to 
And at LFE, Doppler-Inertial, the 

tomorrow, is a reality today 
. another pion¢ ng achievement resulting from 
LFE Leadershi Experience in avionics. 
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ENGINEERS — LFE offers cutstanding opportunities for employm 
in Navigation — Radar & Surveillance — and Computer Systems 
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